Vera Eftisgies Guliel m1 
Leyb OLLYTT]) Phi lo ITl, anno Etats 30 


(| 


% 14/oeod Fecit 


Vera Eftisgies Guliel m1 
Leyb OLLYTT]) Phi lo ITl, anno Etats 30 


(| 


% 14/oeod Fecit 


n 
a * «a 


o 


\/ 


VULGAR, DECIMAL; 
AND 


INSTRUMENTAL. 


In Three Parts. 


I Vulgar Ar ttbmetic { » Both in whole 


| | Numbers and Frattions, in a moſt plain and 
| calic method. 


IT Decimal Arithmetic, (14, <1. 


ground and reaſon thereof, illuſtrated by di- 
vers Examples, in all the moſt uſual Rules 
of Arithmetick. 


ITI Inſtrumental Arithmetuk |.,_... 


S 
| ly performing all Queſtions of what nature 
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ſoever in a Decimal way , by Scales, with 
much morc caſe and facility then is poſhible 


| 
| 
| 
] to be effected cither by Vulgar or Decimal 
| Arithmetick , the work of Reduttion being 
wholly avoided , and the Queltion perform- 
ed wichout the uſe of FraCtions : Nothing in 
this kind having been hitherto pabliſhed by 
LC Any. 


Whereunto is added the conſtruction and uſe of ſe- 
yeral Tables of lnreceſ and Annuities, Weights and Mca- 
ſures, both of our own and other Count ics, 
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_ THE READER! 


ng FI JE , ipr ſented 
AYAN wy unto thee a ſbort 
=— I rcatifc ofA- 
da, 2 rithmetick, 
REA IJ F — there 
not too many) Sul extant, > 
| ſanding I have adventured 7» 
| publt ” this, more for variety than 
' neceſſity, not doubting but 
| in the peruſal thereaf thaw fbalt find 
| ſonethmg worth thy Labour , and 
; wbatin other Books of this kindis 
| panting. A3 The 


mental Arithmetick , mbuh 
pxzformeth ayy Queſtion Arith- 
metical :»aDecimal way, avth- 
out the help offrables , lymbichthe | 
hols works of ReduCtion © awid- | 
ed, there being certain Scales of En- | 
gliſh Money, Weight, and | 
Meaſure,by me contrived , by which | 
(by inſpeftiononly) tbe Dectmal Fra- | 
Eun of either Money, Weight, | 
or Meaiure, may beſet dupn agex- = 
aft , andin teſſe time then they could | 
bays been taken out-of the D EC I= 
MAL TABLES in the Se- 
£034 Part of this TREA- 
'E+3E, 1have al{om this Third Part, | 
tbe 


tat 


TotheReader. 
(the better to illuſtrate the uſe , and 
commoduuufneſſe of theſe Scales, a 
ſigne wheresf is mſerted at page 
| 222) gone through all the moſt uſt- 
| a Rules of Arithmetick , :- 
' omgExamples each Rule , by 

which the Reader may plainly per= 
| ceive what labour 4 1s ſaved by u- 
| fog the Scales , the whole mork of 
' Reduction /eing taken amay, and 
the Fraction maediately ſet down at 
firſt, nubout addition , or being 
already ſet dawn , reduced to the 
"2 part of the Integer , without 
Subſtraction. 
Vnto theſe three parts there i added 


an 


TotheReader, 
an Appendrx contanng certaine 
Roles of Exchanges, with Ta- 


bles of th; Weight and Mea-. 


fares f forrceign'Countfies 
temparcd with the V Veight- and 
Meaſure uſed m London, mth 
ar Example to lluftrate the uſt of each 
Fable; And laſtly, there are 5 Tables 


calculated at 6per Cent. Come-. 


pound intereſt, }y whichthe true 
valuation of any Leaſe ur Anuui- 
ty,, money forborn orreba= 
ted, may be eaſily ty known , with an Ex- 
ample (bewing the uſe of each Table. 


This Treatiſe th 16 finiſhed, 1 preſent thee with, 
af'r17:0 thy freezdly arce' ance , a:d pardon for 
fe b (aults af may poſſihry have eſcap ed the Preſſe, 
6:4 17: ſo detng thou; wilt enceurare him, who ts 

A friend to all that are Ma- 


thematically aftefted, 
111: 4% L:ybonrn, 
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The Contents. 
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+ Arithmetick. | 
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Compendinms in Multiplication ql 
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The Contents. 
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TheRsl: of Fellowſhip 
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or hewof the Square Roat 

Extraltion of ; ogy e Root 


mtents. 
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mal arithmetick. 
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N Appendix containing divers Queſt ions con- 

A cerning Exchanges, of the Coyns , Weights and 

Meaſures of one Counrey , with thoſeof 4- 

#other Countrey , with diverſe T ables thereunts be< 

donging, alſo T ables of Intereſt and Annuities at 6 
per Cent, Componnd Intereſt, 


: ERRATA. 
Page g,line 21 for which 2 read which 2, p.42, 1. 9 for 
ws r, make, p.441.4.r- number, P.I55 M7 » r.the art of 
P- 1711, 3, for quarts r. quarters,p. 185,), 751-314, 
P:; 227.1. 2, for penny weight ,r, grains; 


Umeration 1s accounted the fir(t 
art of Arirhmetick, and it is to 
nan how to read a Summe of 
figures-expreſled in writing 3; of 
to write down any Summe to be 
| expreſſed. | 
To the doing of which there are four things 
cceſlary.  , TIN 
Firſt, to kuow their rumber, which is Nine, 
Secondly, their ſhapes, which arc 1 2 3 4 5 
7 $ g: of which the firſt toward the left hand 
er ſignifieth One, the ſecond Two, &c; 
| Thirdly, to know the value of their places. 
| Laſtly, How their proper fignification is al- 
ed thereby. 


| 7 The valne of their placcs is thus , When two? 
: 'Arec, or miore figures itand in one ſumme, that 
[ without any Point; Litic, or Comma betiwixt 

B t het 


2 Numeration, 
them, as 321, that place next the right hand 


where the figure 1 ſtandeth, is called the place | 


of Unity, or Unities, and the figure x ſtanderh 
in that place only for one, and the figure 2 when 
it is found in that firſt place, ſtands only for two; 


and the like of the reſt. 
Bur in the ſumme 321 , above expreſſed, the 


fioure 2 is in the ſecond place, and every place 


contains the value of that place before towards | 


the right hand ten times ; and therefore the fi- | 
gnre 2 doth not {ignific two, but (in this ſecond 5 


place) ten times two, that 1s Twenty. And (o | 


the figure 3 if it had been in that place had ſig- 
nifizd ten times three, that is Thirty ; bur being 
here in the third place it ſignifies ten times thir- 


ty, that is Three hundred : And ſo the whole * 
Summe 321 , isto be read , Three hundred twenty | 


and one, 


Fourthly, It is hereby ſeen, how their proper ! 


ſisnifications, which were I hree, Two & One, 
are alrered by being thus placed and the Sum, 


which otacrwiſe had been bur Six, is Three *? 


hundred twenty one, as before. 


In like ſort, if there had been more places, as 


ſeven, the value is quite through increaſed ten 
times by being a place behinde towards the left 


: . . . 
hand ; as in the Summe 1111111, The fi- 


g&'1re 1 1n the ſecond place ſtands for ten times 
One (tat 1s ten,) in the third for ten times ten 
(which is one hundred,) in the-fourth for ten 
hundred ( which is called one thouſand, ) in 
the tift for ten thouſand , in the fixr for ten 
TLMCsS 
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i bunare 
* eleven. 


Numeration, P 
times ten thouſand ( which is one hufdred 


| thouſand) in the laſt (here the ſeventh) place= 


for ten hundred thouſand, whichis called a Mil- 
lion : and ſoon, if there were mote places, ob 
erving the ſame order. | 

Now to read this readily, make a prick over 
the place of Unity , another ovyer the third front 
it, and over every third ſtill towards the left 


{ hand, for ſo thoſe points will be over the places 
| of Unites, Thouſands, and Millions ; and ſo be=- 
{ ginning at the laſt, that is, at the left hand, read 


one Million, and becauſe the three following to= 


Wards the right {ignifhe properly one hundred 


and eleven, but the prick belonging to them is 


{ inthe place of Thouſands, call them one hun= 

| dred and eleven thouſand ,. and three remaining 

| —_ _ the point over >. | only 
all t 


one hundred and eleven ; an ree points 
read ogratier in one {umme is, One Million, one 
and eleven Thouſand yg one hundred and 


In like manner, if this nutnbet 73598624 wete 
given to be read(according to former direftions) 


2 makeaprick over every chird figure, be oning 


] with the firſt figure towards the right han 


(which is the place of Unity) and then will youe 


 * numberſtand thus 


73598624 

Then for the ready reading thereof (becaul e the 
third prick fignifieth Millions) call all the f1- 
gures towards the left hand, ſtanding frota that 
prick, Millions, which in ty example are 7 ar 
2 3340 


4 Numer ation. 

2, ſo then this number contains 7/ Millions, 598 
Thouſand, 624, which in words at length we 
tread , Seventy three Millions, five hundre winety 
eight thouſand, fx hundred twenty four. 

Let thus much ſuffice concerning the placing 
of large numbers, for the ready reading of them, 
only take theſe four Tables following, for illu- 
ſtration of what hath been hitherto delivered in 
words, the very 6ght whereof 1s better then a 
whole Chater of information. 

The firſt Table is thus to be read] One inthe 
firſt place ſignifies One. One in the ſecond 
place fignifies Ten, One in the third place 
{isnifies a hundred, &c. as in the Table. 

The ſecond Table is thus to be read] In this 
Table you thall find the laſt number therecf to 
conliſt of theſe figures, 357.846.9093 With a point 
or comma betwixt- every third figure, for 
diſtinction ſake , and alſo every three fGonres 
in their order are conne&ed together with this 
WY WY brace, which denominate the places of 
Millions, Thouſands , Hundreds, ſo that the 
laſt numher of this Tablc will evidently appear 
to þe 3 37 Millions, 246 Thouſands goz, 

The third Table is only certain rowes of fi- 
eures ſect together and orderly diſpoſed, having 
the tionification or reading of the ſame numbers 
in words at length to them annexed, and is only 
inſertcd for the {atisfaCtion of ſuch as fhall doubr 
whether they perfectly underſtand what hath 
been before tanghr. 

The fourth Table is much like the ſecond on- 
ly ic conſifteth bur of one number and —— 
-4 | | three 
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Nameration; 


three places farther then the greateſt number in 
the ſecond Table doth; viz. to twelve places 
which figures arc thus to be read. 7 26 Millions 
of millions, 842 Millions, 708 Thouſand, 645. 


'* (I Table) 


ſkrſk ? lrone 
| ſecond |,, |zoren 
third 1 00a hundred 
1000 a thouſand 
10000 tenthouland 


- fourth | 
© 2 fifth 2% 
+  fixth | 2. 
" | 2 

J 


hb Crone oooo—_ 


1000000Aa million 
10000000ten millions 


ſeventh 
| ei gth 
{ninth 
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( 2 Table ) 
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1000004 hundred thouſand 


k 000 o00a hundred millias 


ny 


Numtration; 


(3 Table) 


bas on es Af 


'© 1/8 (eight, 

1 215 4 (fifry four, 

yp 6 2 (leyen hundred fixty two, ; 

4/3 4 8 3 (threethouſand, four hundred clphty three | 

g 7 621 (ninety ſeven thouſand, fx hundred twenty ore 

K 4 379 4 (two hundred 43 thouſand 7 hundred 94 * 

74980 7(cight millions , 749 thouſ, 8 hund. and y © 

7 3162 48 (fifty ſeven mil. 3 hund.and 1 6 thoul. 244 

57846 98 (3 three hundred fifty ſeven mllions,cigh | | 
903 (hundred 46 thoul. 9 hund. and 3. 


5 
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(4 Table) 


7, hundred 


3 | ten millions of millions 
6 | one 
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row: millions 
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7 hundred © 
ten thouſands 
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Addition. 


Ddition 1s the collefting or gathering to- 

gcther of two or more ſums, either of 

| one or of diverſe denominations , into 

| one ſum, which is called the ( Aggregate) 
(Totall ) or (Groſſe ſum.) 

In Addition of numbers of one denomination, 
the order 1s to fet the numbers to be added one 
dire&ly under the other, that is to ſay Unires un- 
der Unites , Tens under Tens, Hundreds under 
Hundreds, &c. 


The Rule, 
Having placed your numbers to be added in due or- 


der, one under another, draw a line under them, and 

begin at the lowermoſt figure towards your right hand, 

ad adde that to the next figure above , and the ſum of 

them to the next figure above that , proceeding in this 

order till you have added the whole line together, which 

when you have done, conſider how many tens are con- 

tained in that line , awd for every ten keep one unite 

' #n your mind, tobe added ta the next row, but if there 
a be any odde digits, you muſt ſet them beneath the 
* fſtroake, juſt under the w_" Jou added together, ha- 


4 vivg 


| Aaation, 
ving thus finiſhed the addition of one line proceed ta 


the next , and from thenceto the third,and fo forward, | 
be there never ſo many, The Examples tollowing | 


Will make this plain. 


Example 1, Let the numbers given tobe ad- | 


ded together be 7832, 


560g, 276, 8547, ha- ge oh 

ving thus placed them G © 

in order one under a- Sw. S 
nother as in the Mar- = 9-0 S 
Sine is done, draw a FIRE 
line under them , then ; 3 £5 
egin your addition, at 5 60 9 
tn? lowermalt figure G 
towards your right g 3 7 
hand, ſavins, jands £347 
is 13, and 91s 22, and 22 3 6 4 


2 15 24 now becauſe in 
24,, there 1s two tens, 
and 4 remaining, I place the 4 under the line, 
and carry the two tens tothe next row, ſaying, 
2 Wiich I carrycd and 4 makes 6, and 7 makes 
t :,aud 3 makes 16,in which row there 1s but one 
tea contain?d and 6 remaining, which 6 I ſet 
under the line, and carry the ten to the next row 
of hundreds, ſaying, 1 that I carryed and 5 
naks.s 6, and 3 makes 9g, and 6 makes 15, and 
$ makes 22, in which 22, ten is contained two 
times, and 3 remaining, the 3 I place under the 
line, and carry the two tens to the next row, ſay- 
ing'2 Which I carrycd and 8 makes. 1c, and F 
makes 1 ©, and 7 makes 22, in which ten is con- 
rafned two times, and 2 remaining, which 2 1 fer 
untrihe lins, and becauſe there 15 neyer os 
rh2r 
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Addition. 9 
ther row to be added ( to which Iſhould carry 
the two tens ) I therefore ſet ir down alſo under 
the line towards the left hand, as you ſee done 1n 
the margent, ſo the torall or grofle ſum of theſe 
numbers being added together is 22364. 
Example, 2, A man hath in his Orchard 126 
Apple trees 76 Pear trees, 107 Cherry trees, and 
36 Plum trees , and he deſires readily to know 


how many trees he hath 
in all, place your num- Apple trees 136 
bers one under another Pear trees #76 


as1n the margine, and Cherry trees 1 07 
then begin to adde them Plum trees 9 3 6 
together, at your right Trees inall 355 
hand, ſaying, 6 and 7, 

make 13, and 6 make 

I9, and 6 makes 25 , place 5 under the line, and 
carry 2 to the next row, ſaying 2and 3 is 5, and 
7is12, and 3, 1is 15, place 5 under the line, and 
carty 1 to the next row, ſaying 1 and I 1S 2, 
and 1 is 3 wi I (cr under the line,8 becauſe} 
there was no tens contained in that line there- 
fore the totall is 355 » and ſo many Treesare 18 
the Orchard, 


Other Examples for Praltice 


95432 321 916! 
76100 1986 233 
2570 23 y# Þ 
832 1107 9 


1or.z74934 Tor. 3437 Toullo 477 
_ . Addition 


10. Addition, 
eAddition of numbers of diverſe Denominations, 
1 Additiono f Engliſh Money, 


The moſt uſuall Coyns ufed in England are 
Pounds, Shillings, Pence and Farthings , of 
which Coyns 


_ 


4 Farthings 1 Peny 
12 Pence make ) Shillin 
20 ShillingsY x: Pound. 


( 
c 
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for a farthing we ule 4 - 
THE RULE. 
In the addition of numbers of diverſe deno« 


minations this order is to be obſerved, viz. 
Place all numbers of the ſame denomination one dire(t- 


ly under another , as Pounds under pounds , ſhillings ' 


#nder ſhillings, pence under pence , and farthings un- 
der farthings, Then draw a line under them , and 
begin your Addition with the leaſt denomination firſt, 
obſerving how many times the next greater denomina- 
tion 1s contained in the leaſt , and for every time carry 
One unite to the next denomination, as before = did 
the tens, ſetting down the remainder if any be , then 
adaing the rext denomination together take notice how 
many rimes the next greater denomination is contained 
in that leſſer , carrying for every time one to the next» 


thus 


: af ates 4 bs ©, 
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Addition, It 
thus proceeding till you have gone over all the 
denominations , be they never ſo many, 

Exemple 1 Letthe numbers to be added toge» 
ther be 37/5. 16s. 94, 
34 2141, 95, 84.14, Hb, 6: 
13 li, 125. 9 4. 24 37— 16 — $e—3o 
Place the numbers as 2x — 0g9,— 8.— x 
in the margine, drawa 12 —12—90—3 
line under them, and ,2—7 A-#— 4 
begin with the leaſt de- 
nomination ( which in 
this example 1s farthings) firſt, ſaying, 2 9, aud 
T q. iS 34, and3q1S 64, which is one penny 
and 2 4 remaining, which 2 q I place under the 
line , and carry the one peny to the next row 
which is the place of pence, ſaying, one peny 
and 94d. is104, and84,is 184, which is 1 s, and 
6 d, (Now againſt the $ I make a prick, with my pen 
or my better remembrance to fignifie that there ts one 
ſhilling to be carryed to the place of ſhillings, ) then 
gocnand ſay»64. and 94, is154, which is13, 
and 34, therefore againſt 9, I make a prick 
with my pen, and (becauſe that is the laſt num- 
ber) I fer down the odde 3 4, under the place of 
pence, and (becaule I find two pricks in the line 
of _ therefore ) I carry 2 5. to the place of 
ſhillings , ſaying 2 5. which I carryed , and r2 £, 
Is14s. andg 5, 1S 23 s. Which is one pound and 
24.remaining,l make a prick againſtg,and going 
On, ſay 3 5, and 165. is 19s. ch (being there 
is no more numbers to be added, and being alſa 
lefſe tnen 2 o . ) I ſerunder the line, and finding 
one prick inthe line of ſhillings, I theretore car- 
Ty 


T2 Addition. | 
ry one to the place of pounds, ſaying, one which 
carryed and 3is4, andTiss, and 7 is 12, {et 
down the 2 under the line ( as in addition of 
numbers of one denomination) and carry one to 
the next row, ſaying 1 that I carryed and 1 is 
2, and 21$4, and 3is7, which being the laſt I 
ſer down , and ſothe totall or grojſe ſum is 72 65. 
I95. 34, 29. 

Example 2 Let the numbers to be added be 29 /. 
x65.84.321.175. 94d. $1 1.13-5.11 d. & let it be 
required to find the Torall or grofſe Sum, Here 
in this Example the leaſt - 
denomination is petice, ' 6, s, d, 
therefore I begin with 2g 16. 8. 
them, and fay 11d, and 27, 19 g. 

94. is 290d, whichis 1 5. on ES.--.28 
and 84. make a prick a Toe, 
gainſt the 9 and ſay 8 d, I by 
and8 4d, is 16 4. that is 
x 5. and 4d. make a prick againſt the $ and ſer 
down the odde 4d. then ( becauſe there 
arc | gud pricks 1n the line of pence ) you 
muſt carry 2 s. to the place of ſhillings, ſaying 
25, WhicſtT carry and 135, is 15 s, and 17 s. 1$ 
32 5. Which is 1/5 12 5, makea prick-againſt 17, 
and ſay 12 5, and 16s, is 28 s, makeca prick a- 
ainſt 16, and (becauſe there is no more num- 
wy to be added) fer down the odde $ s. under 
fhillings , and (being there is two pricks inthe 
line of ſhillings) carry 2 tothe place of pounds, 
ſaying 2 and 11s 3, and2is5, and gis 14) {ct 
down 4 and carry I to the next line, and py I 
and8 is 9, and 31512, and 21514, which ( 4 
Call 


- 
——_ $; : C 
Y A = 
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"Addition: 13 
Cauſe it is the laſt) you muſt ſet down, ſo is the 
lotall or groſle ſum 14441. 85. 4 4, 


Other E xamples for Prattice, 


% £ > _— 
_—_— 3 7. 1 36 .3 
OT © 3, 3+. 2« BR... 
Ws 4&4 © :3 31 16. 9+ 
- 5 AA. A. 
23S. IF &$ 2 —_ 27 


2 eAdditionof Troy Weight, 


Troy weight is a Weight uſed in England, by 
the which is weighed, Bread, Gold, Silver, Pearl, 


&c. the moſt uſuall denominations of whichi 
weight arc, Pornds , Ounces , Peny weights , and 
Grays ., of which 

24 Grains 1 Peny weig. A'S Two 
| 4 

zo Peny weight , make@1 Ounce & 9s 
| T) 

12 (Junces ) 1 Pound JY}& 46 
| Ri 
+ 


for a graine We Write gr. 


112 Addition of Troy weight (afid conſe? 
quently of any other weight or meaſure what- 
ſocver cither Domeſtique or Forreign) differeth 
nothing at all from the adddition of Coine laſt 
taughr 


14 Addition; 
taught, if the affinity of one denomination to an 
other be firſt known, for whereas in money 
becauſe 12 d. make 1 5s. you therefore obſerve 
how many twelves there are in the addition of 
your pence » and. for every 12 you adde one 
ſhilling to the place of ſhillings, ſo inthe addi- 
tion of Troy weight, knowing that 24 gr. make 
one peny weight, you muſt Pearkus in the ad- 
dition of Grains of Troy weight obſerve how 
many times 24 you finde in your line of Grains 
and for every 24 carry one t9 the place of peny 
weights , likewiſe in the addition of peny 
weights Troy , you muſt conſider how many 
times 20 is contained in your line, aud for eve- 
ry 20 carry one to the place of ounces , (becauſe 
20 peny weight make an ounce.) Alſo in the ad- 
dition of Ounces Troy, you muſt obſerve how 
many times 12 you find in your line of ounces, 
and for every 1 2 carry one to the place ofpounds 
then laſtly adde your pounds together, as nums 
bers of one denomination. 

' Examole, Let the numbers to be added to- 
gether be 7 /i, 11 ov. 13 pw, 19 gr. 6 hi, 
7 04,16 pw. 19gr. 311.7 on. gpw, 6 gr. Place 
your numbers as in ad- 
dition of money , each J/;, ov, pw gr: 
under other according + 11, 13 19 
to their reſpective de- 6 O7. 16, 19, 
nominations, asin the +4 o7 eg os 
margine., then draw a _ 
line under them, and 
b:gin your Addition : 
with the leaſt denomination firſt, vis. grains 
ay” 


| & JV. + 


4 
/ x 
: 


Addition, 1 5 
Taying, 6 gr, and tg gr. is 25 gr. which is one pe- 
ny weight and one grain, make a prick againſt 
x9, and carry the odde grain to the number a- 
bove, ſaving 1 gr. and 19 gr. is 20 gr. which 
(becauſe it is lefle then one peny weight ) I er 
under the line, then finding one prick 1a the line 
of grains, I (therefore) carry one to the place 
of peny weights, ſaving 1 and 91s 10, and 16 1s 
26, Which is one ounce, and 6 pw. make a 
prick againſt 16, and ſay 6and13 is 19, which 
(being lefſe then an outuice ) ſet under the line 

then jo the one prick, carry 1 to the place of 
ounces, ſaying 1and 7is8, and 7 1s 15, Which 
1s one pound and 2 9x, make a prick at 7, and ſay 
3and 17 is 14, which is one pound and 2 ounces, - 
ſer down the 2 ounces and for the two pricks 
carry 2 pounds to the place of pounds, ſaying 2 
and 2iS5, and 61S 11, and 71S18$, whichſet 
under the place of pounds, ſo is your addition 
ended, and the ſum is 18 /i, 2 ou. 19 pw. 20 gr, 


Other Ex amples for Prattice, 


& an jw» #7. Ii, Othe pw gr. 
= Me: S 10. 1% BI 
— © 2 S&. & . &-: 3 
= 235. 30 Ss ©o 1 © 

=—_S 4 97 k..2 0. 
—_— 3 230 1 « 30 . 16 29 


3 Aadaition 


16 Addition T 
3 Additionof Awoirdupos little Weight; 


There is another kind of weight moſt coms 
monly uſed in Exsland called Avoirdupois little 
weight, by whirh is weighed all ſorts.of wares 
or merchandiſe Garblable, as Sger , Pepper, 
Cloves, Mace, &c. This weight is commonly di- 
vided into theſe denominations, Poxrnds , Ons 
ces , and Drams, of which 


16 Drams 1 Ouncet 01% 
makeet thus chata&: 
16 Ounces 1 Pound F 7 li, 


for a dram we write dr, 


' Inthe addition of Avoirdupois weight , yout 
muſt v&ſerve the very {,me method and order 
as in Money and Troy weight, having due 
reſpe&t to the quantity of the denomination, as 
inthe addition of drams to make a prick at c- 
very 16, ſetting dowa tne rethainder and for 
every prick carrying a unite to the next place: 
The preceding rules being ſo copious in this 
particular I ſhall forbcar to make any verball il- 
Juſtration, but ouly give you ſome examples 
ready rout, roger 
parts into which the Weights and ' Mcaſures 
now uſed in Exgland are divided into : which to 
theingenious will be of moſt validity. 


Examples 


er with the moſt uſual 


de 
4% @ > Lo@4 ol cas 


Addition, 15 


Examples of Addition of A v0irdupois little weight. 


li, ou, ar. li. ou. dr. 
a I2 11, O9 O6 13. O7: 
F 76 O5 12: OF Og, 12 
: 32 10, OO O06 O3 Og: 
| g1 O7. 13. 10 OO og 
. = #3 -vX OF. O7 ON 
' 246 Oo 0g 34 02 Os 


4 Addition of Aveirdupois great weight: 


| , There isa weight commonly uſed in England, 
: by which is weighed all commodities that are 
1 ſold by the hundred , as Corents , Wool, Fleſh, 
* Butter, Cheeſe, and the like, the which hun- 
: dred weight containeth 112 pounds , and the 
' hundred weight is divided into quarters,pounds, 
-* and ounces, {o that 


' 16 Ounces 1 Pound Y E 
2 8 Pounds\ makes Yr quarter of a C; E qr; 
4 quarters x: Hundred weig. \ 2 C: 
wit 


for an Qunce we write oz; 


"— . os * < 
%s La _ 5% 


C 


18 Addition, 


Examples of eAddition of Awoir dupois great Weight, 


= a 8 * C. gr, li. uw 
_— = 29 - T3, OF 3 0&8} on 
op Px O&' O03 O03 2 18 o6y 
= ws 26; 00 00 x o6 o8Þ 
9 Du V9 UD Il %J% O44 C0 
AED of i ks: oS. 2  $@; 
I03 O32 27 Oz $7 «© nf i 


I might further procced to ſhew you Exam- 
ples of addition of common Engliſh meaſure 
viz. of lons meaſures, Liquid meaſures, ant 
dry meaſures, as alſo of Time, Motion, &c. bi 
the preceding Examples being of ſufficient ex- 
tent , I ſhall forbear to trouble cither my ſelfe or 
the Reader with that which I conceive ſuperflu- 
ous : Only, beiorc I leave Addition, I will give 
you a briet view, of the moſt uſual meaſure; 
England, which take as tolloweth. And 


1 Of Liquid Meaſares. 


Liquid meaſures are thoſe in which all ſort; 
of Liquid ſubſtances are meaſured, of whict 
(according to the Satute of 12 Hem. 7. chap. 5. 
a Pinte is the leaſt, from which the greater L:: 
quid meaſures are deduced , according as 15 cx# 
preficd 1n the Table following, | 


2 Pint: 


Addition: — 


2 Pintes ) (x Quart 

2 Quarts I Pottle 

2 Pcttles _ 1 Gallon | 
$ Gallons r Firkin of Ale, Sope, or 


I Firkin of Beer (Herings 
t Firkin of Salmon or Eels 
r Kilderkin 


Gallons T 
702 Gallons | 
2 Firkins = 
2 Kilderkins | 1 Barrel] 

42 Gallons 1 Tierce of Wine 
63 Gallons | 1 Hogſhead 
2Hogſheads : Pipe or Burt 
2Pipes or Buts) {(r Tunof Wine; 


2 Of Dry Meaſares. 


Dry Meaſures are theſe in which all kirid of 
dry ſubſtances are meaſured, as Corn, Salr, Colt; 
Sand, &c. of which a pinte is the leaſt; 


2 Pintes T Ct quart 


3 quarts I Pottle 

2 Pottles 1 Gallon 

2 Gallons :, [1 Peck | 
4 Pecks Y 1 1 Buſhel Land meaſure 

5 Pecks E5 1 Buſhel Water meaſure 


? 
8 Buſhels I quarter 
4quarters : Chaldron 
5 quarter } (1 Wey: 
; 3 Of Long Meaſures; BE 
Long Meaſure is that by which is meaſtired 
Clath, Land, Board, Glee Pavement, T apeſtry,&c: 
; 2 of 


20 Additlon; 


of which meaſures (according to the Statute of 
23 Ea, 1. and 25 El.) a Barley corn is the leaſt, So 


that 

3 Barley Corns T Cr Inch 

12 Inches | x Foot 

3 Foot | Yard 

3 Foot g inches 2 j1Ell ; 
6 Foot | ? £51 Fadome E 
5 : Yards, Or 16 5 Foot 1 Pole or Perch £ 
40 Perches 1 Furlong ? 
8 Furlongs 3 {= Engliſh mile, 


4 Of Time, 


Time conſiſteth of Years, cMoneths , Weeks, 
"Dajes, Houres, and Xrmutes, So that 


60 Minntes 1 Houre 

24 Hours ] day naturall 

7 Dayes & Jt Weeke 

4 Weeks « Nt Moncth of 28days 
2 Moneths, one - 4 "In 

day 6 houres . 


4 Of Apothecaries Weights 


The weights uſed by Apot ocaries are Grains, 
Scruples Drams, and Ounces which 


WP $9 —_——_ 


Add:tiom; 


4O Crains ( I Dope : 
= 

3 Scruples 3 Dram 0 
I Dirams make <. Qincer £285 charac, J 
12 Ounces I Pound J hi, 


By help of theſe Tables and the rules and cau- 
tions before expreſſed any man may make addi- 
tion of any of the aboveſaid meaſures one with 
another, and thercfore I ſhall forbear to illuſt- 
rate them by Examples, but Icave them to eve- 
ry mans own practice, and thus I conclude 


Addition, 
The Proo f 0 f Addition, 


" 
Having placed your numbers in order, and 
added them rogether and {etthe Totall nnder 
the line, cut oft rhe upper number by drawing a 
line with your pen betwixt that and the others, 
then adde all rhe numbers together except rhe 
uppermoſt, and ſet the Totall of them under the 
Totall before found , then adde this laſt Totall, 
and the firſt number which you cur oft with your 
pen together , and if the ſum of thoſe two num- 
ers be equall with your Totall ſum firſt found, 
then $s your worke right, otherwiſc not, 

E xomple. In the firſt example of whole num- 
bers, the ſums to be added were 7833, 560g 
376, and 8547 theſe numbers placed in due or- 
der and added together, The torall or groſle ſum 
of them is 22364, now to prove whether this 

Ci Totall 


22 Addition, 


Fotall be true or not, I cut off the uppermoſt 
number, (ro wit 7832) with a daſh of the pen, 


and I addethe other three 
numbers together , name- 
ly, $609, 376, and $547, 
and the Totall of them is 
14732, Which number bc- 
ing added to 95832 (the 
number cut oft) the ſum 
of them is 22364 exaCt- 
ly agrecing with the To- 
tall firſt foundzclcerly evi- 
denceth that the addition 


8372 | 
5609 
376 
8547 


firſt Total 2 25 6 4 
laſt Total I453 3 
Proofe 22 36 4 


was truly performed; bur if they had diſagreed 
then the worke had been erroneous. "The like 
courſe muſt be taken for the proof of thoſe ſums 
which have different denominations as in Mo- 

ney and Weight, as by the examples following , 


will appear. 
Other Examples proved. 

x Exampleof Money 2 Example of Troy Weig. 

«4+ 44 li, 0u. pw gr. 

237.40 8 3 32 9 12 16 

237 9B 0.1 7 12 5 1.4 
1312 92 34 8 15 10 

1 Toral 72 19 3 2 $$ 105:& {9 
2 Tora) = 33 9 3 18 18 F 

Proot 72 19 32 os 022 
| 94 3 18 18 | 


There 
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Addition; 23 

There are other wayes to prove Addition, by 
caſting away of all the nines in numbers of on e 
denomination, and of all rhe twelves, twent es : 
and nines, in pounds ſhillings and pence, *-c. . 
bur this as ihe moſt certain? and cafje I ember ice, 
and thus much tor Addition and the praofe 
thereof, ; 


Sub- 


ro TT ATTN 
PR Tons 


Subtraction, 


ſmall ſums our of a greater , as 7 s. out of | 
12 5. Or 37 (i, out of 100 /+4-0r 137 foot out of | 


; x | | 
Gini tu is thetaking of one or more | 


9$3 foot and the like. 

AS in Addition the ſums to be Added may 
be elther of one or of diverſe denominati- 
ons ſo likewiſe they may be in Subtraf&tion, 
and the manner of placing them is the ſame, for 
you mult ſet Unites under Unites , Tens under 
Tens, Hundreds under Hundreds, &c. 

Example 1 Of Subtra&ion of numbers of one 
denomination, ler it be required to ſubtraCt 2345 
out of g86, place the numbers one under the 0- 
ther as as you ſee done in 
the Margine, draw a line number given 9's 6 
under them, and begin number to 
with the firſt figure ro- beſubtraedF *? 3 4 
wards your right hand, remainder 75 2 
which is 4, ſaying take 4 
froms , and there remains 2, place 2 under the 
line, and go to the next figure which is 3, ſay- 
tag, take 3 from ?, and there remains 5, place 
5, under the line, and go to the next figure 
which is 2, {aying take 2 out of 9g, and there re- 
mains 7, place 7 under the line, aid your ſub- 
ſtraQtion is ended, and it is evident by the vos 

enact 
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Subtration. 25 
that if you take 224 out of 986 there will remain 
252 , which you may thus prove, for if you 
adde the -34 to752, you ſhall find the ſum of 
that addition to he 986 , which is equall to the 
whole ſum from which 234 was {ubtrafted. 
Example 2, Let it be required to {nbtraCt 2976 
out of 96527, place the numbers one under ano+ 
ther as in the margine you ſee done, then draw 
a line uuder them , and beginning with the firſt 
figure towards your lett 
hand, ſay take 6 our of 7, 


and there remains 1,place 96 52 [ 
I under the line and pro- "Md 2 
cced to the next figure, S214 29 


ſaying 7 out of 2 I can- 
not (wherefore you muſt alwayes adde 10 to the 
number above which in this example is 2 and it 
makes it 12, ) therefore take 7 out of 12, and 
there remains 5, place 5 under the line, and (be- 
Cauſe you added 10 to the 2 to make it 12, you 
muſt) carry a unite to the next figure, ſaying, 
one which I carrycd and 9 is 10, take ten out of 
5, which Icannot, therefore I muſt adde 10 to 
5andit makes 15, and ſay 10 out of 15, and 
there remains 5, place 5 under the lines and 
becauſe you added 10 to 5 to make it 15, you 
mult therefore carry a uuite to the next figure, 
ſaying, one which I carried, and 21s 3, take 3 
out ot 6 and there remains 2, place 3 under the 
line, and becauſe there js no more figures to be. 
ſubtracted from the number above you muſt, 
{ay nothing ſrom 9 and there remains ggſet the 9 
under the line , and your Subtraction is ended. 

| Ot/. Er 


Subtra&iy 


Other Examples for praftice, 


ls, reamsof Paper ſheep 
Lent 5762 bought 976 5 from 10600 
Paid 378 fold 6529 take 394 


Reſtsto pays 3 84 unſold 3236 remains 606 


Snbtrattion of Numbers of diverſe Denominations 
1 Of Engliſh Money, 


In Subtration of numbers of diverſe denominations 
you muſt obſerve the ſame order as in Addition, 
namely, to place every number in due order with re- 
ſpe to its denomination, as pounds nud er pounds, ſhil- 
lings under ſhillings, &c, he greater number alwayes 
uppermoſt, and drawing a line under them , be- 
gin with the leaft denomination firſt , ſubtraiting it 
from the line above, and ſetting the remainder under 
the line as in whole numbers , W if the pence or ſhil- 
lings in the upper row be ſmaller then thoſe in the nea- 
ther row , you muſt add 12 d. or 29 5s, to the ſmaller 
number, that ſo ſubtraltion may be made, as by the ex- 
amples following will appear. 

Example 1, Letit be required to ſubtratt 38 7. 

125. $4, out of 2697. | 
185. 104, Place your H, $. A. 
numbers as in the Lent 269 18 10 
margine , then be- Paid 38 13 MM 
inning with the Jeaſt reſts 23z 6 #2 
enomination firſt , | 
(which 


' . 


Subtration. 27 


(which inthis Example is pence) ſay 84. from 
xod., and there remains 2 4. ſet the 24. under 
the line, and proceed to the next denomination 
which is ſhillings , ſaying take 13 s, out of 18 5. 
and there remains 6 s. place 6 s, under the line, 
and go to the pounds,ſaying $8 out of 9 and there 
remains 1, place 1 under the line , and (ay 3 out 
of 6, and there remains 2, then (becauſe there is 
no more figures to be ſubtra&ed ) ſay nothing 
out of 2 and there remains 2,which ſet under the 
line, ſo is your ſubtraction ended, and the re- 
mainder is 231 /i, 65.24. 
Example 2, Let it be required to ſubtra& 

2628 11,16 5, 104, 
out of 9320 /4, 10s, _ 

d.place the num- Lent 9320 10 o7 

ers in order, and Paid 2628 16 10 
beginning with Reſts 6691 13 $8 
the pence,{ay 104d. 
out of 7 4. I cannot, (therefore I muſt adde 12 4. 
(which is one ſhilling) to 7 4d. and it makes 


294.) but 104. out of 194. and there. remains 


9d, ſct the 9d. under the line , and ( be- 
cauſe I added 12 4. to 7 4. ) I mutt therefore 
carry one t6 the place of ſhillings, ſaying 1 -. 
which I carryed,and 16 5. is r7 5. then 17 5, from 
105. ] cannot take, therefore » 1 muſt add 20 s. 


. (which is one pound) to 10 5, and it makes zo s. 


and 17 s. out of 30s, and there remains 12, ſer 
T3 under the linc, and carry oneto the place of 
pounds, faying one which I carried and 8 is 9, 
take 9 of 0 I cannor, bur gout of 18, andthere. 

remains 


28 Subtrattion; 


remains r , ſet r under the line and carry aunite 
tothe next place, ſaying 1 which I carried and 
21S 3 take } out of 2 I cannor, but 3 out of 12, 
and there remains 9, place 9 under the line and 
carry 1 tothe next place, ſaying « which I car- 
ry and 6 1s 7, take 7 out of 2 I cannot , but 7 out 
of 13 and there remains 6, place 6 under the line, 
and carry one to the next row,{aying one and 2 
Is 2, take 3 from g and there remains 6, place 
6 under the line, ſo is your Subtraction ended, 
and the remainder is 6691 /s. 13 s. 9 d. 
Example 3 Suppoſe a man had lent to another 
man 1000 ound » and that the borrower had 
paid thereof at one time 1 27 5, at another time 
430 i, 105, and ata third payment 50 5. and 
the creditor would know how much he hath re- 
ceived and how much is owing of his debtor, 
Place the 


numbers as 

here you ſee, K-02 
firſtthe ſum Money lent 30co oo oo 
of money 127 OO ©0 
lent ,. and paid at ſeye- 430 10 eo 
draw a line xa1|times 5O OO ©o 
under it,then 6 —_ 


Bo hens paid inall &607 10 oo 
paid ar ſe- reſts topay 393 1o o0 
verall times 
one under another and draw a line under them* 
Then adde all the ſums which have been paid at 
ſeverall times together which make 607 /i, 10. 
which is the ſum which the debtor hath paid a 
all 


UM 
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Subtraftion,. bs 2 - | 


all, then ſabtra& this 607 li, 105, from 1000 {1+ 
and there will remain 392 4. 10s, and ſo much 
is {till owing to the Creditor, 


Other Examples for praftice. 


li. f, d, ls, 5> d: 
Lent 260x 13 6 Owinginall 100 oo oo 
Paid 938 7 9 Paidinall 36 10 6 
Reſts 2503 5 9g Rcſtstopay 63 g g 


8. SS & S 
Lent 3625 16 08 oz 
Paidatg- 100 00 oO Oo 
leveralY 336 10 06 O2 


times 039 12 O9 Oz 
I00 OO OO OO 


Paidinallg9gs oz o4 Oo 
Reſts to payz949 13 O04 G3 


T he Proof of Subtraltion. : 
The Proofe of Subtraftion it performed by 
Addition, for adding the number to be ſubtra&- 
ed, to the remainder, the Sum of them muſt be 
equall to the number given, if you have truly 
wrought, As in the firſt example of numbers of 
one denomination, 


the number given is 986 
the number to be {ubtrated is 2 3 4 
the remainer is 752 


Proof 986 


30 Subtraftioy 


'Adde the mumber to be ſubtracted 234, to the res 
mainer 752 , the {um of them is 986, equall to 


the number g1ven. 


Ex amples for Praftice proved, 


We i ai | 
Lent 62 18 09| Borrowed 100 oo on | 
Paid 27 _I9 06, Received 36 13 oq þ 
Reſts 24 9 03 | Duc "63 06 o8 | 
Proof 62 18 o9|Proof 100 o6 Go 


Other Examples inWeight and Meaſure. 


1 Exa. in Troy weight, 2 Example in Avoirdu- 
Bought //. 9. pw gr. | pois great weight | 
of Silver 07 11 13 19 C. 4. 84 o®) 
Sold ©5 07 03 os | Boughr 37 03 22 
unſold 42 04 10 14 old I3 Or 23 06 
Proof ' 07 11 13 19 | Reſts 24 Ol 27 os 


| Proof 27 03 22 II 


3 Example in Avoirdu- 4 Example in Time 
pois little weight 


li, on. dr. days ho. m, 
Bought 84 12 13 From 364 23 50 
Sold 26 08 11 Take 76 og 22! 
Reſt 58 04 2 Reſts 288 14 38} 


Proof © 841213 Proof 304 23 ” 


Que- 


wWiIcolew © © 


o _—_— 


Subtra3ion; 3r 


Queſtions performed by Aadition 
and Subtra@tion. 


Dueftion x What nmber is that which added 
to 376 ſhall make 1000 > Subtra&t 376 from 
1000 , the remainder is 624 , the number 
ſought. 

Dneſtion 2, What number of pounds, ſhil- 
lings and pence muſt be added to 36/7. 17s. 3 4. 
to make that ſum up 10 017, ſubtra&t 36 /i. 17 s, 
2 4, from 100 /i, the remainer 1s 63 &5. 25. 9g d. 
which added to 36 /i. 17 5. 3 4. makes 100 /*, 

Queſt. 3. Tnathe year of our Lord 1440, the 
famous art or myſteryof Printing was invented, 
I would know how long it is fince that time to 
this ycer of our Lord 1655. From 1655, ſubtra&t 
1440 , the remainer is 215, and ſo many years 
are expired ſince printing was invented. 

Ozeſtion 4 An Armuie conſiſting of 13721 
horſe, and 26850 foot, in an engagement there 
were lain 3760 hor{z& 7523 foot;the queſtion is 
how many were ſlain in all;&: how many horſe 
and how many foot eſcaped. From the 1372 
horſ which went ont,{ubtratt the 3760 that were 
ſlain, there remains 9961, and ſo many horſe 
eſcaped , Alſo from the 26850 foot which went 
out, ſ(ubtra& the 7523 which were ſlain, and 
there remains 19327 » the number of foot 
which 


a 92 - Sabtrai7ion 
which eſcaped, and by adding the 3760 horſe 
which were ſlain , to the 7523 foot that were 


{lain, their Totall is 11283, and fo many were 
{lain in all. 
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Mult plication. 


FF Ulciplication is that part of Arithmes 
7 tick which teacheth how to encreaſe 


". one number by another, ſo that rhe 
[4 number produced by their Multipli- 
| cation;ſhal contain one of the numbers multipli= 
| ed ſo many times as there are unites contained 
inthe other. Multiplication may fitly bz ters 
> meda Compendium of Addition , for that it 
- performigth at one operation the ſame which 
” tocftet by Addition would require many: Fot 
* inſtance , if jt were required to know how 
®* much 7 times 5 is; to perform this by addition, I 
> muſt ſer ſeven fives or five ſevens one undef 
: another, and adding them together; I ſhall firid 

that either of their Totalls ſhall contain 35 ,. but 

this by multiplication is performed with. fat 
” more brevity , as by examples hereafter ſhall 


appcar | + : 

; Pefore you enter upon the praftice of Multi- 
plication , it is neceſſary to remember the ptro- 

> duftproduced by the multiplication of. any nac 

| of the nine digits by any other of the ſame 3 as 

readily to know , that 4 times5 is 20, 6 times 7 

1$ 42.5-3- times 9,is1$, 7 times 918 63; $ tirties 


. "4 


' 915273&c Which this Table folloWwidg Will 
wr . ies 


34  Mohijplication, 

hinly declare, and muſt be perfe&tly learneq 
by heart before you attempt to multiply great 
numbers. 


Multiplication Table. 


6 (i), CO. (3h..(.9\ 
- þ 2.44 E Md. 
191-19 151 (9) (1 
g ixlBlnol pe Blis f || t 
180 WI0U', bg): 427 Ny 
OS 255 36 - 
£ \G = ET - 7, 94 mh -þ h 
© VEFESSTEC 5 FS CY, 00 
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8 cimes23 5 makes" 9 times | 9] makes "Nh 
Wot. Y u- F* 11 


Thew# fe of the T able of Multiplication, 4nd | M 


the manner how it 1s tobe read, ,' © © ty 


This. Table ſheweth what the Summe of any 
two digits mufltivlied one ' by another doth a- | 
mount unto , and is thus to'be read , 2'times 2 
makes 4, 2 times 2 makes 6, 2-times"4 mikes 8, 
Alſo'6 times 4 makes 24, 7 times.$ makes 56, $ 
times $ makes (ors) 64, 9times'9 is $1, 8c, w Ry 
--Jh Multiplication; there ate ithree terms:com- 8x 


The? 


. monly uſed;thatisto ſay; ---- 


Multiplication, 


The HMultiplicand, t 
« 'The Multiplier; and 
The Produt 


Ty. bio AMultiplicand is the number. to be multi« 

4 led; LI | 

22 ? The Mauliplier is the number by which the 

2 | Mulciplicaud is multiplied, and .. >. 

268 The Produt is the number which is produced: 
© by the 'multiplication of the Multiplicand 'and 

; & Multiplier together. 

Thus, if it were-required, to multiply 8 by 7; 
.E here8$ is the 2dultiplicand, 7 the Mnltiplyer, and 
© 56 isthe Prodxtt , for 8 times 7, or 9 times 8; 1s 
530: 56. eG 5 os | TIS II 
= In Multiplication it mattereth not which of 

=the two numbers given is made the Multipli- 

=cand or which the Multiplyer for the produ&t 
_—_— by either will be the ſame, bur the u- 

{uall-way is to make the greater number the 
*Multiplicand, and the lefſer number rhe Mul2 
- tplyer; 


W, 1. THE ROLE; 


| The numbers tobe multiplied muſt be ſet one vindet 


$, anther; viz; the Multiplicand ( or aged num- 
9 Wer ) above ; and the Multiplier ; (or leſſer number): 
ki elow, the laſt Pave of the Multiplier under the laſt 


hin; ond (beving learned the preceding Table pr- 
D z 


fealy 


et the Multiplicand ; then draw 4 lint ynder 


36 Multiplication. 
feftly by beart) multiplie every digit of the Multi. | 
plier into every digit of the ©Multiplicand , ſetting 
the ſever all produttt under the line , then having fi. 
niſhed your e Multiplication, draw a line and add 
all the produtts together , and the Sum of thoſe pre- 
autlts ts the generall produtt of the whole multiplicati. | 
0n,44 by the following examples will appear, . 


Example 1, Let it be required to muliply 7368. 
by 7. Firſt I wrice down 736 the Mulrtiplicand, Z 
and under it 7, the Multiplye and under them # 
I draw a line , then I multiply 7 into every di-# 
git of the Multiplicand, ſaying 7 times 6 1s 42, # 
place 2 under the line under 7 , and for the four? 
rens keepe 4 1n mind, b 
then ſay agaim, 7 +3 6 Multiplicand | L 
times 21s 2t, and 4 -- 7 Multiplier : 
which I kept in mind 1 5 2 Produdt 
Is 25, place 5 under | 
the line, and keep the | 
two tens in-mi1 - then ſay again 7 times 7 15 49, 
and 2 which I kept in mind 1s 57, place r under 
the linc, the 5 tens, ( becauſe there is 10 more 
figures to be multiplied ) I fer dowa under the* 
line alſo, ſois the worke ended, and the pro-, 
du&t of this multiplication is 5152. : 

Example 2. Let it be required to -mulriply® 
2417 by 5, place the ninmbers one under ano-# 
ther, and draw a line under them as 1n the mar-? 
gine, then begin your multiplication , ſaying 
© times 7 i: 35» place 5 under the line, and keey 


the three tens it mind, then ſay again, 5 times t': 
57 


» 


a <4 Aki was a—_ as ao 4a4.o ene A_ a. AS 


$1 


i” 


Multiplicationg 
iss, and 3 which T keptin 

minde is 8, place 8 under 3417 
BY ok _ _ Tb . 
lefle then 10 1 keep nothing — ?. 
in mind) then ſay again, 5 ©7795 


* times 4 15 20yplace a cypher 

# under the line, and keep the two tens in mind; 
| laſtly, ſay 5 times 2 is 15, and 2 whichT kept in 
| mind is 17, Which being the laſt figure I place 
| under the line, and ſo is my Multiplication end- 
 ed,and the produtt is 17085 

! C You may be ſatisfied of the truth of this 


worke if you will take the pains to ſet down 
the Multiplicand 3417, fivetimes one under 
another, and addethem together a3 ſo many 
{everall ſums ſo ſhall you find the Torall of 
that addition , tobe I7085 exactly the ſame 
with the produ@t of this Multiplication. 


Exemple 3. In the two foregoing examples, 


- the _* conſiſted but of one digit, We 
” arenow to 
ed when the Multi- 


* plier conſiſts of 


ew how multiplication is perform- 


5704 Multiplicand 


more then one fi- 3 7 Multiplier 


re, therefore in 


"+ this example , let it 399 28 
E berequired ro mul» T7772 


ce your numbers 
and draw a line under them as you ſee inthe 
margine, then begin your Multiplication in 


= ax 5704 by 37, 211048 Produdt 
P 


<9% this manner , ſaying» 7fimes 4 is 28 ſer $un- 


D 3 der 


32 7 Multiplication, 


det the line, and keepe the two tens in mi 
then ſay 7 timcs nothing is nothing, but the twa 
tens in mind is 2, ſet 2 under the line , then ſay 
7times 7 is 49, ſet 9 under the line , and keep 4 
1n mind , then laſtly , ſay 7 times 5 is 35, and 
4 in mind is 39, which being the laſt number | 
be multiplied I ſet down under the line, ſoiz# 
the multiplication of one of the digits (namely | 
7) finiſhed, | 
Then begin to multiply the ſecond digit, ſay: 
ing 3times 4 1s 12, place 2 inthe ſecond line one 
place towards the lett hand, and keep 1 in mind, 
then ſay 2 times nothing 1s nothing, þur 1-in 
mind is 1, fet down 1 by the 2 in the ſecand line, | 
thirdly, ſay 3 times 7 is 21, place 1 in the ſecond 
line, and keep the two tens in mind; Laſtly, 
{ay 2 times 5 is15y and21in mindis 17, Which} 
I7, (becauſe there is no more figures to be mu * 
tiplicd) I place in the ſecond line alſo, F 
Having thus done I draw aline under them,” , 
and adde theſe two lines together , asin com: |. | 
| 
{ 
| 


Pan, ,þ wan Po ve 


, ea oc ww oo fa trio Sd ms fowl 


2. » - > 
G. _ 8 ney & 3 


mon Addition of numbers of one denominati- 
on, {aying8is8, place 8 under the line, then: 
ſay 2 and 2184, placc 4 under the line, then 
ſay 1andgis 10, placea cypher under the line, © 
and carry x to the next place ſaying and 1 1is2 
and 9 1s 11, place 1 under the line ,and carry 1}: 
to rhe next row ſaying 1 and 7 is8,zand 3 is 11, Þ 
place 1 under the line, and carry I to. the next ff | 


place, ſaying) I which I carry and 1 is 2placea 
under the line and ſo is your mulriphcation &} 
Endedand the produtt is 211048, 


» Example | 


Multiplication] 29 
Example 4, Let it be required to multipl 
0 59325 by 4022) place the multiplicand and mul- 
= one under another , and draw a line as be- 
re,then proceed'to the multiplication as forms 
dF ly, fayingsfirſt, 


tF 2 times'5 15 10, 57325 Multiplicand 
18 y ſer downa cy- 40932 Multiplyer 
ly & pher and keep T4650 


1 in! mind; 

y:Þ then 2 times 2 , 77 © BUY 
ne I I _—— 
d,8 FA eo 231134400 Product 
n#$5 under the | | 
e, ® line then 2 times'3 1s 6, ſet 6 under the line : then 
10 ® 2 times 7 is 14, ſer down 4 and keep 1 in mind, 
y, © then times 5 is To and tr in mind is 11 , which 
ch © 11\(beingthe laſt) I ſet down, 
1- The multiplication of one of the digits being fi- 

7 niſhed proceed to the multiplication of the next, 
nm, ſaying, 3times 5 is 15, ſer down 5 in the ſecond 
N--: line a place more towards the left hand, and 
"|" keep 1 ,) then 3times 21s 6 and i kept is 7 ſet 
en down 7 » then 3 times 3 is 9, ſerdown 9, then 3 
- times 7is 21, ſet down 1 and keep 2 in mind,then 
3 times 5 is I5 and 2in mind iS 17, Which being 
the laſt ſet down alſo, 
= Two of the figures of the multiplier being 
* finiſhedproceed tothe third, which (in thisex- 
= ample) being a cypher , you may wholly neg- 
2 Ic, and procced to the multiplication of the 
Z fourth figure, only remember to remove the 


* product of the fourth figure one place more 0 


Pg 


42 Multiplication. 
the left hand , as in the example you may feg 


for the cypher, though it be not written down, 


yet it muſt keepe its place, and the figures fol, 
lowing muſt be removed a place farther, 

| Then for the Multiplication of the fourth and 
laſt digit , ſay 4 times 5 is 20, fet down a cypher 


(under 9) and keep 2 in mind, then 4 times 2 is 
and 2 in mind is io, ſet down a cipher and kery} 


I in mind, then 4 times 31s12 and 1 Is 13, ſe 
dow 3 and keep 1, then 4 time ;7 is 28 and 1 keyt 


1s 29, ſet downg and keep 2 , then 4 times 5 53 
20, and 2 kept is 22, which 22 (becauſe the mul-F 


tiplicatton is ended) ſet down alfo. 


Having thus multiplied all the digits feve 4 


rally ,.draw;a line nnder their produds, and7 


adde them all together as inthe former exan 
ple, ſo ſhall you find their generall produtt to be 
231134460. 


Other Examples for Prattice; 


F, 
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Compendiums in Multiplication. 


1 If the Multiplier conſiſt of cyphers in the 
laſt place or places, you may omit the multipli» 
cation of them, and place the former figures of 
the Multiplier under the Multiplicand , thus if 
it were required to multiply 3257 by 2600, 
place the numbers as you ſec in the margent: 
then multiplying 3257 by 26, 
the Produtt wi £4682, tO 3257 
which if you add two cy- 2606 
phers , ( becauſe there were 755735 
two ciphers in the Multipli- gy x 4 
cr) it will be 8468200, which "P73 
is the true product of the q 
multiplication, | 

2 It it he required to multiply any number by 
10, 100, 1000, I0000, &C, You have no more 
to do but to add ſo many cyphers to the multi- 
plicand as there are cyphers in the mulriplier, 
thus if you were to multiply 265 by 10, the pro- 
duct will be 3650, or by 100, it would be 36520, 
or by 1000 , it would be 3650ec or by 100ec, It 
would be 3650000, 8c, 5. 

3 Ifany number given wereto be multiplied 
by 55 you may abrev1ate your worke thus, adde 
2 cypher to the Mulriplicand, then take half that 
number , and it ſhall be the produCt required, 
thus if it were required to multiply 8627 by 5z 
adde a cypher to the multiplicand , _ , is 

| | 270 


a Multipheation; Sp 
26270 the halfe whereof is 43135 which is the 
produdt required, 


The Prof of Multiplication, 
The moſt certain proof of Multiplication is by 
Diviſion,but becauſe Diviſion is not yet known, 


I will here ſhew a neer way by which Multipli» 
cation may be proved, Which is thus, 


THE RULE, 


Firſt, take a (roſſe as in the Margine , then, any 
ſums being multiplied you may proove 
the truth of your work in this manner, 
(1)(aft away all the nines which you 
can find in the mnltiplicand,what re 
maineth ſet on the right" (ide of the Croſs, (2) Caſt 
away alſo the nines in the Multiplyer , and what re- 
mains ſet on the left ſide of the (roſs, (3) Multir 
ply the figure on the right ſide of the Croſs by that on 
the left fide of the Croſſe , and out of that produtt caſt 
away the mines, ſetting the figure remaining over the 
Croſſe, then (4) Caſt away all the nines inthe produtt, 
and if the figure remaining be the ſame with that 
which ſt anderh over the croſſe then is your multiplica- 
tion truly performed, otherwiſe not, 

Example 1 Let it be 


required to prove the 4324 2 
Sum in the margine, 23 

1, Caſt away allthe 12972 4 5 
nines in the Multipli- g648 \ 


cand, ſaying 4 and 3 
is 7,and 2is9, which 994? © 
being reje&ed rhero 


ot AT. 


Diviſion... 43 
remains 4 » which I ſet on the right {ide of the 
ctofle, then 

2 Caſt away all the nines in the Multiplier, 
ſaying 2 and 3 is 5, which (being leſle then 9) I, 
ſet bas <> _ of the c_ then 

3 Multiply--4 by s , ſaying 4 times: 5 is 20, 
from which caſt all the nines, and there remains 
2, place 2 over the crofle, and 
4 Caſt away all the nines in the Produ&,ſaying, 
2and 5 is7, and 4is11, caſt away 9 and there 
remains 2, which exa&tly agrees with the figure 
over the croſſe, and demonſtrates that the mul 
tiplication is truly performed, 


Queſtions performed by eMulti- 


plication only. 


Oneftion 1, Tfa yy of land be 236 perches 
long, and 182 perches broad, how many ſquare 
perches are contained therein > Multiply 236 
the length , by 182 the breadth, the produdt is 
42952 and ſo many ſquare perches are contain- 
ed in ſuch a ſquare piece of land. 

Queſtion 2, Ina yeare there are 365 dayes na- 
turall, and in every day 24 houres, how many 
houres be there in a yearc > Multiply 265 the 
mjmber of dayes » by 24 the number of houres, 
che produtt is 8760,and ſo many houres be there 


1n a yeare, 
Lueſt i- 


44 Multiplication, 
Ozeftion 7, From Londento Coventry it is ac< 
counted 76 miles, how many yards therefore is 
it from Loxdon to Coventry > Multiply 17960 
(which are the humber of yards contained in 
one mile) by 76, the produdt is 1 33760, and {0 
many yards are between London and Coventry. 


IIS; 
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Divison. 


ID Iviſion 1s the juſt contrary to Multipli- 


cation, for that turncs ſmall denomina- 
tions to greater, as Multiplication turns 
eater to ſmaller, Or (in whole Num- 
bers, of which only we yet ſpeak) Divi/on is the 
asking how many times one Sum is contained in ano- 
ther ? and the number which anſwereth to that 
queſtion is called the Dwnorient, 
And the number containing , which 1s to be 
divided , is called the Diwvidexd, 
And the number contained, or by which the 
Dividend is to be divided, is called the Diviſor. 
And as often as the Dividend contains the 
aviter » {o. often doth the quotient containe 
ity. 
The wayes of performiug Diviſion are divers; 
I will begin with that which is moft uſed and 
taught, which is as followeth, 


THE RALE, 


Place the Diviſor under the Dividend ſothat the 
fgwres next tothe left hand ſtand direftly one undet 


the other , if the rſt of the diviſor be not greater ; p 


46 Diviſion. 

if all the Diviſor be greater then that aboue it, the 
the ſaid diviſor muſt be devolved one place further to- 
ward the right hand; having ſo placed them, try 
how many times the lower figures are contained in the 
upper fegurts , and writg that figure which anſwereth 
that queſtion within & croocked line.in the margine of 
the work , which ts called the natitnt, and by it mul- 
tiply the firſt figure of the Diviſor , and takg the pro- 
datt out of the figures direitHy over it , begmning the 
Subtrattion toward the left hand; then cancell that 
figure of the diviſor , and alſo that of the dividend 
which hath been already uſed, with a light daſh of 4 
pen, and write the remaine ( when the produtt of the 
firſt figure multiplied by the quotient ts ſubtratted as 
before) juſt over the fighre uſed and cancelled ; then 
proceed to doe the like with the ſecond, third, aud 
fourth fignre of the diviſor if there be ſo many; till 
having cancelled it all , and ſet the remaing orderly &- 
bove the dividend , you have finiſhed ona work, 

Now tf the dividend have ſtill ſome ' figures uns 
tonched towards the right band , then remove the di- 
viſor fill toward the right hand, bat one place ata 
time , and then againe aske or try how many times 1 
lower may be had int the upper , and write the auſwer 
iz the quotient whether it be 1 or more, ( onely it cau+5 
zot be obave g ) or mthing , then put © in the quotient g 
and multiply the diviſor by this new figure , and f1 ub. 
tratt the prodytt, ſetting the remainer orderly above, 
as before , this worke muſt be repeated by removing 
the diviſor ſtill one place towards the right haud ; wn- 
rill Unity in the diviſor ſtand under Unity inthe divia 
4nd, and then the works is done, Py 

i 


64 % 


Divifion, 


Example 1. 


Let it be required todivide 4096 by 3 
Place them thus 40g6(r 
3 
Aske how many times 3 in 4 the : 
nin is I which is put within a croocked line 
it (elf. 
"Then in your mind multiply the Diviſor 3 by 
the quotient 1. And having ſaid 
theſe words Oxce 2 is 3, preſently 1 
cancell the 3. And having added 40 9 6(1 
theſe words, Ont of 4, cancell the z 
4. And after theſe words , and 
there remains 1, write I juſt over the 4 as you ſee 
here done. 
Then remove the diviſor one 
place towards the right hand, x7 
ſayings, how many times 3 in10, 4&96(13 
the anſwer is 3, which write in 3 z 
the quotient; and in your mind, 
multiplie the Diviſor 3 by the quotient 7, the 
produtt is 9, Wherefore ſay three times three is 
nine out of ten, and there remains one, then (ha- 
ving cancelled the 10 and the 3 write over 
them 1. 
Againe remove the Diviſor 3 
one place more , asking how ma- Tx 1 
»y times 3 in 1992theanſwer being 4 & g 6(r36 
6,write 6in the quotient,and ſay 3x x z 
6 times 3 is 18 out of 19, and 
\; there 


a$ Diviſion. 

there remains r wherefore having cancelled the 
2, and the 19 write r over 3 and remove the 
Diviſor once more, and aske hw many times 3 in 
16? anſwer is «, which write 

1n the quotient, then in mind ſay x2xt 

5 tires 3 is 15 out of 16, and 59 g6(1365 
there remains r, and cancelling > > > 3 

the 16 and the 3, write over 3, r | 

Now becauſe the Diviſor 3 is advanced ſo farre 
till it is come to ſtand unders in the Dividend, 
which 6 is the place of Unity there, the ſaid Di- 
viſor cannot be removed any more, and there- 
fore the divition 1s ended. And the quotient be- 
1ng 1365, ſhewes that the Diviſor 3 is contained 
inthe Dividend 4096, 1365, times ; and 1 re- 
maining, which 1 being leſſe then the Diviſor 
3, doth not containe it once, bur one third part 
of once, which after the Reader hath skill in 
broken numbers, muſt be joined to the quotient 
thus 1365 4. The beſt proof of this Diviſion is by 
multiplying the quotient into the Diviſor,and to 
the produdtt adde the remaine , then it the work 
be well done, the ſum ſhall be equall tothe Di- 

So x 365 multiplied by 3 produceth 4995, to 
which adding the remain 1, the ſum 4096 is c- 
quall to the Dividend. 

Here we divided only by one figute 5, becauſe 
the firſt Example being caſie and clear, ſhould be 
a faire Introduction to the ſecond. | 

Note that ifthe Diviſor had been greater then 

43 49 
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Divigow. 


4 as 5ythe worke muſt have begun thus 40g6( 


So the quotient would have been 819; Which 
is one place lefle, -- HE Ls 
Example '2s 


Let it be required to divide t 310720 by: 45965 


' Place them thus 12107 > 6 & 
4096 | 


* Now the queſtion tobe asked is, how many 
7 times 4096 in :3107? to find an anſwer t5 this 
* queſtion, the Reader which hath but antndif- 
+ ferent faculty .of judging, may do it-(for the 
* moſt part) by conſidering the firſt figure in the 
* diviſor, as here'4+for preſently he knowes rhat 4 
times 4 is 16, which cannot be had in 1 ,there= 
4 _ the firſt figure in the quotient muſt be lefſe 
then 4. | 
Againe, it cannot be much leſſe, becauſe the 
ſecond place in the Diviſor is 0, 
He may therefore venture on 3, And having 
put 3 in the quotient, fay 3 
times 4 is 12,which ſubtract out I 
of 13 over it thus, (ay 2 ont of x$839 
2»:and therc remains 1, and: x3z9o720(3 
out of x and there remaines ©, yogs 


3 cancelling the 4 and the 13, and 
ſet the remaine 1 over the 4, as you fee. 
Then goc on ſaying 3 times o is oy 6utof Foo: 


da 
. 


"A 


P TILL 
PT1.- 


+a 


- is which write over the 3, having ſtill cancel ' 


Fo - Diviſion. 


and remains ſtill rt, againe 7 times 9 is 27, take 


7 Out of 10 there remains 3) to be {et over theo 
over 9, and 2 with 1 borrowed ( to make the o 
10, from the which the 7 was taken) is 2and 2 
out of 11, remains s, which write over the place Þ 
of o inthe Diviſor, cancelling the 9 in it, and al. | 
ſo thoſe figures of the Dividend 110, our of | 
which you Love taken any thing; then laſtly.ſay Þ 
3 times 6 is 18, take $ out of > T cannot;therefore | 
(borrowing 10) ſay 8 out of 17 remains 9 which | 
write over the 7 , then in the next place, the 1 # 
borrowed is 1, and the 10 in the 18 is 3 , Say Þ 
therefore 1 and 1 is 2 out of 3, andthe remain 


led the figures which you have uſed orderly as * 
you 20Ce, : 2 
"5 4a the whole Diviſor being cancelled it © 


muſt be removed on one place further and pla 


ced as here, 

Now aske again 
how many times 4096 OE 
in $8192 ? it will be Ox X 


found (becauſe of the & x8 3 g 0 | 
o after the 4) as often xzxop29(320 ;Þ 
as 4 in $,that is: times, @4&g556 
put therefore in the 4$2g9 
quotient 2 and work 40 

as. before , ſaying 2 
times 4 is 8 out of 8 remains o, then 2 times © 150 7 
out of 1 remains 1,the: 2 times 9 is 18,take $ out 7 
of 9 remains 1 (which put over the 9g) and 1 out ; 
of 1 in the next place remains ©, then laſtly, 2 # 
TUNCcs © 


F 


aq A, 5, > ds ks ic. ws 


— 
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times 6 is 12 that is 2 out of 2 there remainso, 
and t out of 1 there alſo remains o $4 cancel and 
put the'remainer over as formerly. 

Now againe the Diviſor being all cancelled 


| ſhould be removed ; and aske how many times 
| 4096 in ooo. the anſwer is o which being put in 


| the quotient, the work is all done, 


© a. x See 


And the quorient 3 20 ſhewes that the Diviſor 
4096 is contained in the Dividend 1310720, 
three hundred and twenty times, 

And whether the Diviſor have 2, 2, 5, 7, or 
more places, the working is {till like this not dif- 
fering from it at all, 

Except for brevity in ſome caſes . where the 
Diviſor toward the right hand hath one Cy»her 
or more ; for thoſe Cyphers may be placed or- 
derly under the Dividend art firſt and remain 
there till the work be done with the reſt of the 
Diviſor which muſt needs ſhorren the Diviiiong 

As if 2587545 were to be divided by 15000, 


1 place them thus 2587645 ( 


I5 ©00 


And ſay how m1- 
ny times 15 1n 25? an- ©© 


| ſweris 1 which write 37x 


in the quotient, and x9 37 
multiply in minde z48+645(r732 
the diviſor by the x5 55000 


= quotient, ſaying once > x 
| one is one, out of 2 
' there remains 1, then cancel the 2 and thexun, 


K 2 
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der it, and write the remaining r over it, as here 
isdone, then ſay once 5 is 5 out of 5 and there 
remains o,therefore cancell the two 5 , and over 
the uppermoſt write 0. 

Now remove the Diviſor one place, and aske 
how many times 15 in 168 2an{wer is 7, which | 
write in the quotient, and multiply, ſaying 7 | 


times 1 is 7, out of 10 remains 3, Which write 0- 
ver the o, then ſay 7 times 5 is 25, take 5 out of 8 
remains 2, which write over $ , and 3 out of 3 
remains ©, : 

Now againe remove the Diviſor , and aske ® 
how many times 15 in 3 7? an{wer is 2, which | 
write in the quotient, and ſay 2 times '15 is 20 | 
our of 37 remaines 7, and the Diviſion is ended, ' 
the remaine being 7645+ 


Proof of this, 
Multiply the quoticnt 172 
by the Diviſor I 5 
860 
mw # 
The Produtt is 2580 
Betore which pur the three Cyphers, Andthen |þ 
3t 1$ 2580000 
To which adde the remaine -. 345 
The Totall is 2587645 


Which is equall to the Dividend , and there- I 
lore the worke is | ow | : 
an _ 
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Soif one wonld divide any ſum by 10, 160, 
1000, 10000, &c, heneed but cur off the firſt; 
two firſt, three firſt or four firſt figures towards 
the right hand , the other figures ſhall bz the 
quotient , and thoſe cur off, the remaine. | 

Asit 1587645 be divided by 1000 the quotient 
is 1587, and the remaine 645- 

It onz would. know how many pounds Ster- 
lingare 11 95670 ſhillings ; having placed th2m 
thus, | 
that is, 2 under 9, and oun- xx TI 
derogtheadivide by'2 which g $47 9 (4783 
is very cafic. So the quoti- 22+ 20 
cat 4783, ſhewes that in the 
number of thillings given, is containzd 4783 
pounds, and 10 ſhillings remaining. 

The reaſon why the Diviſor was 2,is b2cauſe 
there are 20 ſhillings in one pound, and there- 
fore any number of ſhillings is, turned int9 
pounds, by dividing by 20, that is by 2 putting 
the cypher under unity , onely to fill a place at 
laſt. 

In this way of Diviſion, and in all other, if 
the remaine at laſt be greater then the Diviſor, 
the quotient 15 not juſt, but roo little, which may 
be remedicd ( without beginning the work a- 

aine) by dividing the remainer onely by the 
ame diviſor ; for thereof will ariſe a new quo- 
tient , which added to the former quoticar , the 
ſumme will be the juſt quoticar. 

So 1t 7290 be divided by 27,the numbers being 
placed thus 

E 3 Now 
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Now becauſe 27 can be had in 
72 btittwice, put 2 inthe quotl-= #+ 
entſaying,2 times 27 is 54 out of gg 
72, and there remains 18 which xg #4 7 
write over 72 cancelling as be= -2ga(25 09 
fore is ſhewed; then removing » —_— 
the Diviſor, ſay how many ,z 
times >7 in 189, anſwer 1s 7, but 
if cne ſhould miſtake , and write 5 in the quoti- 
enr, and ſay 5 times 37 is 135 , out of 189 re- 
mains 54, and Write it OVer as before ; and re- 
move the Diviſor and {ay how many times 27 
in 540? anſwer is 20, but ſhould not be above 9 
ſay therefore 9 times 27 is 243 out of 540, and 
the remain is 297 » wich being the laſt remain, 
and greater then the Diviſor , ſhews the quott- 
ent 259 15t00 little, 

Whrretore divide the laſt remain 297. 
By the Diviſor 7 2 
ſaying, twenty ſeven in 29 once, and zg 7(!1 
write 2 in the new quotient ; and ſay 277 
ONce *7 1s 27 out of 29 remains 2 2 
which write over 9g and remove the Diviſor,and 
ſay 27 1n 57 juſtly once, ſo write 1 in the quo- 
tient, ſo the quotient is 11 which added tothe 
ſyrim2r quotient 255 gives 270 Which is the true 
and whole quotient. 


e A notver way of Diviſion. 


Although (as I have ſaid ) the former way is 
= more 


c 


4 


LINA 
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; . c 
more uſed, yer this may-ſcem_ nlainer aqd- 
more natural to ſome, I will therefore give one 
exainple ot it. | 


Example. 
Let itbe required to 


divide 647772 4 by 334 . G6 4 7 77 3 4 (1 949 | 
where the firſt figure ] 


in the quotient is ca- 3.34 Wo 

fily ſcen 1, fubtraſt 3137734 Rem 
once 2*4 our of 647 ,ggg Swbr 
and write the remain — | 

under a line, then ſee ? £317 34 ns 
how many times 334 01002 Subt 
in 3127 anſwer 9, go3r5 3 4 Many 
by at multiply 903006 S#3t 
meaivitor 334 inanov- TEA ; 
tacr paper , the pro- "1 hy w : h , 2 =_- 
duct ,.1s 3006 - which — go _— A 
ſubtra& our ofthe re- * * * 57 2 _ Rerw 


main, then the new 
remaine is 131734. 2 | 
Again how many times 324 in 1319 anſwer 
is 49. for the third figure in the quotient, by 
which multiply the Diviſor, the produCtt is 1002 
which take out of the later remaine as. in the 
margine, then will remain 31534 ary 
Now try how. many times 33410 3153? an- 
{wer is 9, for the fourth figure in rhe quotient; 
by which multiply the diviſor(in a by paper)the 
produft is 3006 (as might have bcen ſeen above 
4 in 


— 
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in the ſecond” ſibtraftion) which ſubtrafted out 
of the later remaine, there remains now 1474. 
Laſtly, aske how many times 334 in 1474 3 
anſwer 1s 4 for the laſt figure in the quotient,by 
which multiplying rhe diviſor 3 24, the produ& | 
js 1236, which ſubtraQed from 1474 remaines; | 
finally, 1 38, which being leſſe then the diviſor, | 
ſhewes the diviſion 1s done; | | 


it We Proof of this, 


2.4 


Theſeverall ſubtrattions 3 0.06 + » » 
xn the finalremaine added: ..ro002. . 


together. =P | » * ZOOG » 
we G 4H : ...e1336. 
Ly | :2+»+e1328 
The Totall equall wy | 

the dividend 6477734 


If the former ( as I have ſaid more uſual ) 
way ſeem difficult to beginners, becanfe the pro- 
dutts of the diviſor into the ſeveral figures 
.inthe quotient are not ſet down bur mentally 
made ; and alſo becauſe the ſubtra&ion of them 
begins towards the left hand; and laſtly, becauſe 
the remaine is ſtill ſer above : yet this later way 
Which agrees altogether with plain SubtraQion 
before taught, T Hope is ſo'plain, that any. dili- 
gent rcader may acquire it, without a Tutor, _ 


@An- 


= 


F 


the direFtions of the following rule, 
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- Another way of Diviſion. 


There is another kind of diviſion which is ve- 
ry much'ufed, and is in moſt requeſt with thoſe 
who have moſt occaſfton to divide great num- 
bers, the manner of working is not nuch unlike 
the preceding way before taught , one or. two 
examples will make it plain. ; 

" Example x, Let it be required to divide 162483 
wy r327,ſer down your numbers as you {ce them 
placed in the margine, viz. Firſt, ſer down 
162482 the dividend;then on theilcfr hand there- 
of ſet the diviſor 1321 witha * | 
crooked line between them, - 1321)1624$3( 
then on the right hand there- MOL. 

of make another crooked line  ' + | 
which muſt ſerve t9 ſet the figures of the quoti- 
ent in, ſoare your numbers placed in duc order, 
then draw a line under che dividerids and make 
a prick under the figure 4, becauſe! {o far the fi- 
oures of the diviſor would extend were they pla- 
ced underneath the dividend, accordingas in 


the'other examples, rhis prick ferves only'to 
ſhew-howfar you have proceeded 'unryour work, 


and muſt at every divilioa he remaved-a place 
further;cill at length you come'rothe Tait figure 


ofthe dividend:your numbers being thus placed 
with 'a line under them you are ready for the 


work , which muſt be performed according to 


The 
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THE RULE, 


Demand how often the diviſor may be bad in the di- 
vidend , and place that uumber in the quotient , then 
wwltiply the diviſor by the quotient and. plare the pro- 
dutt under the line , then [abiratt thus produtt from 
the dividend , and ſet the remainer under the produtt, 
then make a prick, under the next, figure of the divi- 
dend, and bring that figure down to the remainer, and 
then proceed as before, | 

Example, Your numbers being placed as is bc- 
fore dire&ed , you may begin your work in this 
manner , firſt, ſay ; 
how many. times 1321)162483{(123 


1321, canT have in T4” 
1624 ? ſay once, | '- 1:32 
place 1 in the quoti- - 2038. 
ent,by which 1 mul- cm—_———— 
tiply. the diviſor 2642 
1321, beginning at 3963, 
the left hand ſaying. Gy 
once one is 1; place 3 : x 3 | 


-x under the line then 
-once 3. 15 25 ſet 2 + Rh, 
under the line, thenonee 3 is 3, place 3 under 
. the line, laſtly , once 14s 1, place 1 under the 
line then ſubtract this 1323 from 1624 and 
there will remain 393, to this:303 bring down 
the next figure inthe dividend; namely $8, ſo 
will that number be 2038 , under which draw a 
line, and repeat the ſame work again, laying, | 
how many times 1321 can I have in 3038,whic 


| 


EE A a bed as he WR Ot 
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may be hand twotimes, place 2 in the quotient) 
by which 2 multiply the diviſor 1321, ſaying 2 
times 1 iS 24 place 2 under the line, then 2 times 
2 iS 45.,place 4 under the line, then 2 times ' 
3 is6, place 6 under the line, laſtly, 2 times r is 
2 place 2 under the line, and ſubtra&t this 2643 
from 303$, andthere will remain 396, tro this 
396 bring down the next figure of the dividend, 
which is 3, ſo is this number made 3963 under 
which draw a line , and repeat the work once a- 

ain, ſaying, how many times 1 321 can Þ have 
in 3962 ? which may be had 3 times, by which 
3 multiply the diviſor 1321, ſaying 3 times 1 is 
2, then 3 times 21is6, then 3 times 3 is9, and 
laſtly, 3 times 1 is 3, which place under the line, 
and ſubtract it from the line above which in this 
example is the ſame number, therefore there re- 
mains nothing, and the work is ended, bur if a- 
ny remainer Rad been, that ſhould have been 
ſet under the linc as by the examples following 
will appear, 


Other Examples for Praftice, 


$624)793058(141 . In this Example 


c—_—_ where 793058, is di- 
5624 vided by 5624, you 
23065 may perceive | that 

EERSAIASKIC the quotient is 141), 
22496 and 74 remaining, 


$698 4 ſo that the real quo- 
" $624 tient 18 141 ,774, 
7 4 remains The 


Diviſion, 


The Proof of this Diviſion, 


This kind of diviſion is proved by Addition, 
for If you adde the ſeveral proautts ariſing from the 
w#ltiplication of the ſeverall quotients into the divi- 
for, and alſo adde thereunto the remainder (if any be ) 
the total! of this addition ſhall be equal to the dividend, 
if there be no error in the worke. 
- -g01nthe example following, if you adde 43 35 
the firſtprodu&;and 

30275 the ſecond 4325) 76 221 (17 
prodatt, and 2796 vis 

the remainder, to- ; Product 4 3 2 5 

gether, ia the ſame 32071 

order ias they. now mmm 
ſtand:in the exam- z Produt 30275: 


-ple, you ſhall find - .. 27 96 remain. 


the Totall of thi | 
Addition to : - 76 3 21 proofe 
76321 cquall to the 


dividend , which demonſtrates the work to be 


rue, 


e Another way of Diviſion. 


[There is a fourth way of diviſion uſed by F 
ſome,not inferiour to any of the preceding , for | 


in Ls: Aa a. > 2 = 


"that it is no charging of the memory, and it is | 


- alfo proved by Addition. 


The manaer of placing the figures is the ſame h 


with 


_ 


5 


' 

Me 

bl » 
T4 
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with the third kind of diviſion laſt taught; And 
for the performance of the work, this is 


THE RULE. 
Firſt write down the dividend, andon the left hand 


thereof the diviſor , with a crooked line betwixt them, 
and on the right hand of the dividend make another 
crooked line wherein to place the figures of the quo= 
tient, then draw a line under the dividend , and alſo 
mak a prick under that figure of the dividend under 
which the laſt figure of the diviſor would fall were it 
zo be placed as in the firſt kind of diviſion, this done, 
demand how often the diviſor may be found m thoſe 
figures of the dividend, and place that digit inthe 
quotient , then by this digit multiply the diviſor, and 
ſet the produtt of this Multiplication direttly under 
the dividend , beginning at the place where you made 
the prick, then ſubtratt this produtt from the figures 
of the dividend , and place the remainder over the 
dividend, cancelling the figures of the dividend as 
you proceed , ſo ts the firſt figure of the quotient finiſh- 
ed, then make a prick under the next figure of the di- 
vidend, aud demand how often the diviſor may be 
found inthe laſt remainder, and the other figure being 
added thereto, which place in the quotient , and pro- 
ceed in all reſpefts as before , till yon have pointed dll 
the fignres of the dividend, 

Example, Let it be requi- 2345) 7 6 325 $( 
red to divide 763258 by 

345 » place your numbers as you ſee in the 


Margent , ang becauſe there are 4 figures ” = 
ivi- 


G2 Diviſion, 


diviſor therefore make a prick under the foutth 
figure of the dividend which is 2, and drawa 
line, then begin your diviſion in this manner, 
ſaying, : 
Firſt, how many times 2245 can I have in 
7632? (or how many times 2 canl havein 7) 
ſay 3 times. place 
3 in the quotient, by 597 
—_— 4 multiply 2345)76 32 58(3 
the diviſor, ſaying 3 : 
times 5 is 1 —_— 5 7933 
under the prick, 
then 3 times 41s 12 and1 is12 place 3 under 
the line, then * times 2 is 9, and 1 is 10 , place a 
cypher under the line, then z times 2 156 and r is 
7,place 7 under the line;then ſubtra& 7035 from 
7632, ſaying 5 from 12 and there remains 7, 
lace 7 over 2 (cancelling the 5 and the 2) and 
ar one in mind, then 1 and 31s 4, out of 13 
there remains 9, place 9 over 3, and cancell z 
and 2, then 1 which I carried from 6 and there 
remains 5, place 5 overs, and cancell o and 6, 
laſtly, 7 from 7 there remains e, which you need 
not {et down, but cancell thetwo ſevens, then 
will the work ſtand as above, and the TT 
will be 597. | 
Secondly, make a prick under the next figure 
of the dividend, namely 5, and ſay how many 
times 2345 can I have in 5975? anſwer two 
times, place 2 inthe quotient , by which multi- 
ply the diviſor, ſaying 2 times.5 is, 1o place o 
render 5 and carry 1zthen 2 times 4 158 and x . 9, 
place 
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place 9 under 7, then 2 times 3 15 6, place 6 under 
9, laſtly, 2 times 2 is 4, place 4under 52 ſois the 
product of this multiplication 4690 , which you 
muſt ſubtra& from 5975 , ſaying o from 5 and 
there remains 5, place 5 over 5, and cancell o 
and 5, then 9 our of 17 there remains8, place 8 
over 7 and cancell 9 and 7 then 1 carryed and 
6 is 7, from 9 there remains 2,place 2 over g and 
cancel 6 and 9, laſt- 128 
ly, 4 from 5 reſts r, 
place 1 OVer 5» and 2345) EA " 
_ 4 my ; a i= utheckhy 
ave you c 
your Grond figure, my - "Y 
and your work will 459 
ſtand thus,and your remainder will be 128, 
Thirdly, make a prick under tte next figure 
of yolir dividend ( namely under 8 ) and aske 
how many times 2345 can I have in 12858 > (or 
how many times 2 can I have in 12) ſay 5 times, 
place 5 in the quotient , by which multiply the, 
diviſor , ſaying 5 time 5 is 25 , place 5 under 
$ and carry 2, then 5 times 4 1s 20, and 21s 
22 place 2 under o, and carry 2, then 5 times 
31s 15 and21s 17, place 7 under 9, and carry 1, 
then 5 times 2 is10, and1 is 11, place 11 under 
4and 6, ſo is the produ& of this multiplication 
11725 to be ſubtracted from 12858, ſaying 5 
from 3 reſts 2place 3 over 8,8 cancel 5 & mn A 
2 from 5 reſts 3, place 3 over 5 and cancell 2 and 
5, then 7 from 8 reſts 1, place 1 over 8 and can- 
ccll7 and 8, then 1 from 2 reſts 1 , place 1 over 
| 23 and 
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2, and cancell r and | 

2, laſtly, 1 from 1 It 
reſts nothing, ſo 1s 2483 
your work ended) $97 53 


which you ſhall 2325) 26 32 58(325 
find to ſtand as 1n 


the margent, the re- 293595 
mainder being 1133 4692 , 
IS | 


The Prof of this Diviſion. 


This kind of diviſion is alſo proved by Addi- 
tion, for, if yo:r draw a line under the work, and adde 
all the figures between the two lines together , (in or- 
der as they there' ſtand ) taking in the remainder (if 
any be ) the Totall of this addition will be equal to 
the Dividend , if the worke be true. 


Other Examples for Praitice proved, 


4 
22273 


542) 7625 2(140 
5442889 
Zr 6 
75880 
to which adde 4 7 3 the remaine 


the ſomis 7635 3 equal tothe dividend 
5678 


Diviſion, 

ol 
+7266 
74494 

$678)2 34 5678 (413 


2345014 
to which add 6 64 the remainder 


the totalis 2 345 678 equal to the divid, 


| Queſtions performed by Diviſion 
| only, 


| ' SBueſtion 1. If a ſquare piece of Land containd 
| 42952 ſquare perches, one of the ſides there- 
© ofbe 236 perches long, how long muſt the other 
' fidebe> Divide 42952 by 236, the quotienr 
© willbe 182, and ſo many perches long muit the 
other {ide be. 
; F 9weſtion 2, Ina yeare there are $960 houres, 
| and inevery naturall day there are 24 houres, I 
demand how many dayes be there ina yeare ? 
Divide 8760 by 24 the Quotient will be 365 
and {o many daves be there in a yeare. 
| reſtion 3, Thediſtance from London to Co= 
ventry is 133760 Yards , -_ in one mule there 19 
con® 


by 
$4 
3 5 
1 
oy 
mg 
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contained 1760 yards, now I would know how 
many miles it is. froni London to Coventry > Dj. 
vider33760 by 1760,the quotient will be 763and 
ſo many miles is it from London to Coventry, 
Theſe Queſtions performed by Diviſion only 
are the converſe of- thoſe that were performed 
by Multiplication, which the rather make choiſe | 
of that the reader might ſee how Multiplication 
and Diviſiou prove each other. : 
There are one or two more kinds of diviſion, 
ſomething like theſe laſt, but I ſhall forbear ex-! 
emplifying them ; for much variety helps | 
make a Book rather. great then fit. ; 


CHerc is to be noted that in the followin® 
Rules, where there is continual uſe of Divi-; 
ſion I ſometimes uſe one kinde of Diviſion, 
and ſometimes another, for variety ſake, bit 
the praftitioner may uſe which he is be 


Skill d in;tor they all produce rhe ſame cfiet, Þ 


. »o& Ll, SY 
OA PM jd tea. ow DV 


AMAAITIAAT 
SF FEETSTTTTST SERGE RT SHSTHHH 
eduction, 


| [: ewofold , firſt that which turnes greater 


denominations 1nro {malicr as putrds 1n- 
to ſhillings or pence , this is done by Multi» 
plication as followerh; 


Example t, 


| © Letit beasked how many pence are contains 
&& edin 297i, 115, 7d? 
'E Firſt; ſhil:is coritained ih a pound 2e times there 
multiply 729 by 20, or (which is the ſame, but 
ſhorter) by 2, and put o to the produtt , as iti the 
margine , this 
' ſhewsthatin 729 li 


| L.rhereare 14580 7 29 
# ſhillings 2 mmltiply _ 
_ ' Towhichadde Faoga OO 
EE it makes a. ..7 
14591 ſhillings, T4591 : 


t2 mmltiply 


one peny 1s con- 

tained jn one 29182 

ſhillin I 2 L1MmeCes, 1.45 NL... . 4.5 Yoon 
; multip y 14591 175092 


| Agai ns becauſe 
. 


by jd 2 It produ» 5 add 
Et 17 to 175099 Eg 
1750923 7 - ie 
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which add the 7 pence, ſo the ſumme W1ll be 
175099, and ſo many pence are contained in 
729 (5,11 5.74. 


Example "ll 


Let it be asked how mary pintes are contained 


in4 Tun, » Hogſheads , and 27 Gallons ? 
Firſt, 1 Tun is.equall to 4 Hogſheads, there- 


fore 4 Tun is equal to 16 Hogſheads, to which | 
adde the 3 Hogſheads , ſo there is 19 intire Hog- | 


ſheads. 


Againe, becauſe one Hogſhead containes 6; | 


Gallons , multiply 19 
by 63, it produceth 1 1 97 63 
allons , to which add 19 mwltiply 
27 it gives 1224 Gallons, 567 I 
Laſtly, becauſe every 6 3 
Gallon contains 8pintes, T7 o7 
multiply 1224 by 8, it 2 7 adde' 
produceth 9792 y and (0 
many pintes are con- 
tained in4 Tuns,z Hog- ; 
ſheads and 27 Gallons. 97.93 
* After the ſame {ſort 


FEY 4 ': 
$8 multiply 


buſhels,pecks,or gallons,and likewiſe all weights 
and outlandiſh Coins, of which the proportion 
of the greater tothe leſſer: is betore known , or 


given. 


Secondly, it is often requiſite to turne ſmal- Þ 
lex denominations to greater: this is done by Dr 


Ex- | 


*-vifivn, as followeth. 


* 


might dric Meaſures be reduced, as quarters to þ 


—_—_— _— a——— Ac ll. 
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Example 1. 
Let it be asked how many pounds are contain- 
ed in 80976 ſhillings ? 
| Divide 80976 by 20 the quo- FS 
d | tient 1s 4948 1” and 16s, re- 89g 76(4048 
maining, Which is the true an-* & . 229 


pl 


” | (wer. 

Y 

Y Example. 2, 

3Þ - Let it be asked how many pounds are in 
* 1097544? ; 


| © Becauſe apound contains a ſhilling 20 times; 
- © anda ſhilling containes a peny x: times , there- 

| fore1f 109754 be divided firſt by 12 the quorient 
. E 9146 ſhillings and » pence over, then 9146, be 

* divided by 20, the quotient is 457 pounds and 

| fixſhillings remaining : ſo that 109754 pence is 
equal to 457 /i. 65. 2 9, 

Or if 109754 had been at firſt divided by 12 
times 20, that is by +40, (which is the number 
of pence contained in a pound) the quotient had 
been 457 pounds, 2nd 74 pence remaining, 
which is all one with the former ; for 74 pence 
1sSequal tos ſhillings z pence, 

More inſtances ſhall not need hercin , be- 
cauſe the thing of itſelf is very cleare. 
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Progrelsion. 


I: 21fo of tw> ſorts;the firſt is of certain num: 3 


bers in Aricthmeticall Proportion from 1, | 
that is, ſuch as differ equally, as 1, 2, 3, 4, Þ 

5, 6, Where the common difference is 1, 
(as is caſily (een ) or 1,3} 5 7 9, 11, Where the F 
common difference is 2, or any other, as 1, 8 |} 
15, 22z 29, 36, where the common differenc: | 
is 7, this 15called eArithmetical Progreſſion, 
2 Secondly, of certaine numbers in Geometri- | 
cal proportion from 1, that is ſuch as increaſeby | 


a common Multiplication as 1, 24 4» 8, 16, 34 | 
where the common multiplier is 2 , that is the# 
firſt by + produceth the ſecond , and the ſeconl | 
multiplied by 2 produceth the third , and fo | 
ON. 

Or as r, 2, 9, 27, $1, 247, Where the common {. 
Malriplier is 3, this is called Geometrical Progreſ-F 
Gon, 

Both the common difference (in the firſt) and 
the conimnn Multiplication (in the later) ſhall 
for thorrneſſe hereafter þe called the common ex- b 
ceſſe.. | == : 
Firſt, now of the firſt ſort, Or Ariuhmetical | 


Pr ge | 
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Progreſſion the principal uſe of this is, WD 

1 If the number of places , and common ex- 
ceſſe be given, to find the laſt number. 

2 When the number of places, and the laſt 
number is given, to find the aggregate , or total 
ſumme of all the numbers. 

3 When the laſt number , and the totall 
ſamme is given , to find the number of places. 

4 The Number of places, and totall ſumme 
beins given, to find the laſt number. 

5 The laſt number, and number of places gi- 
uen, to find the common excelle, 

6 The laſt number, and common exceſle be- 
ing given ; to find the number of places. 
J will inſtance in no more, few of theſe ever 


hapnins to be uſed, 

For the firſt of theſe, let there be given the 
number of places | I00 
The common excelle I 
To find the laſt number, alſo I00 

THE RULE. 


Multiply the number of places leſſe by 1, by the 
common exceſſe , and to the produtt adde the firſt 
number ; the ſumme us equal to the laft number. 

So here multiply 99 by 1 the produtt is 99, 
(for 1 neither multiplies nor divides ) to this 
adde the firſt number t it gives 100 for the laſt 
number. | 

go here multiply 95g by 1,the product 15 99(tor 
I neither multiplyes nor divides)to this adde the 
frſt number 1, ir gives 100, for the laſt number. 

Orlert the numbers be 1, 7, 13, 19, 25, 47» 

F 4 where 


Fg 
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where the common exceſle is 6, and the number 
of places alſo 6. 

Now. ( if the number of places lefſe by 1 that 
is). 5 be multiplied by the common exceſſe 
which is 6 , theprodu@ is 30, to which adding 
the firſt number which is 1, the laſt number 31, 
is thereby compoſed. This is ſo cafe that it 
needs no proofe, 


2 For the ſecond, which is, The laſt number, 


and the number of places given , to find the to- | 


tallſummeof all the numbers. 


THE RULE, 


eAdde the firff and laſt numbers together, anl | 
multiply the ſumme by half the number of places, the Þ 
produtt is equalto the aggregate or ſumme of all th: 


numbers added tegether, 


So ifto the firſt number x be added the laſt © 


number 100, it gives 101 which multiplied by 
5 0 (which is half 

ceth 5050, which 1s equall to a 
numbers added together, 


the hundred 


And —_ may that vulgar queſtion be an- 


{wered, which 1s, | 


If a man takes up 100 ſtones placed a yard one from | 
_ another all in a right line, by one at once, and hring | 


them back one by oze to hus firſt ſtanding, how may | 


yaras doth he goebackwards and forwards ? 


- :TIt is ſhewed before that he goes forward 5050 | 
Yards, and -he muſt needs come back juſt as | 
- much ; thor is, in all 1019 yards which is5 


- les 22d ; quarters, wanting 20 yards, 


£ 
% 


£ 


the number of om produ- | 


« 


Or | 
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Or gay -— ſuppoſe the numbers were 1,9,17, 
25,3341, Whereot the common exceſs is 8, the 
firſt and laſt added gives 42,which multiplied by 
7, (half the number of places)the produtt is 126, 
which is the ſ\umme of them all. 
3 For the third thing, that is, by the laſt num- 
ber and the total, to find the number of places. 


THE RULE. 


Aadde the fir ft and laſt numbers, and 
by the ſumme of thews divide thetotal, x» &« 
the — will be equal to half the 42 
amber of places, 

This is ſo plain it needs no cleering, 

4 For the fourth, if the total, and number. 
of places be given, to find the laſt number, 


THE RULE, 


Dwvide the total by half the number of places, the 
quotient 1s 4 number, from which if 1 be taken, the 
reft is the laſt number, 

As let the numbers be r, 3, 5, 7, 9 11 17, 15,0r 
any other (in arichmetical proportion) whatſo- 
ever. The ſumme of theſe is to be 64, And 
the number of places is 8, the half of 
itq. Now it 64 be divided by 4 the #0 
quotient is 16;from which if x be ta= & 4(16 
ken, there remains 15 for the laſt 4 4 
number. 

5 Now for the fift yariety , If the laſt number 

and 
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and number of places be given, to find the come 
mon exceſſe, 


S$HE RULE. 


From the laſt number take 1, andthe remaine ſhall 
be the Dividend ; then from the number of places alſo 
zake 1, and make thus later remaine the Diviſor : then 
jr quotient of this Diviſion ſhall be the common ex- 
ceſſe, 

Example,Let the numbers be r, 4, 7, 10, 13, 16, 
from 16 take 1,remains 1 54for the dividend,then 
from 6, (which is the number of places) take al- 
ſo 1, remains 5 for the Diviſor, | 

Now when 15 1sdivided by 5 , the quotient 
is}, And 2 is alſo the common exceſle, or dit- 
ference between 1 and 4, or 4 and 7, &c. 

6 Laſtly, letthe laſt number, and the com- 
mon exceſſe be given to find the number of 
places, 


THE RULE, 


From the laſt number take 1 , and divide the re- 
maine by the common exceſſe; then to the quotient adde 
r, the ſummeis the number of places, 

As let the numbers he, 1, 55 941 3, 17, 21, 25 29) 
from 29 take 1, remains 23, which divide by 4, 
(which is the exceſſe) the quotient is 7, to which 
adde 1, the ſumme is 8, which is the number of 
places, a5 the reader may cafily cquar, 


= 
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G eometrical Progreſſion. 


I ſhall not be ſo large in this as in the former, 
becauſe theſe things are of little uſe tothe A- 
rithmetician , except where a number is to be 
many times doubled , tripled, or the like, which 
cannot be ſo caſily abridged here; as in the other, 
becauſe there the laſt number ariſing of many 
additions of the exceſle to 1, was ealily found 
by one multiplication : bur here the laſt number 
bei ng Gave ng many Miultiplications of the ex- 
_ is therefore many times harder then the 
other. 
| The varieties here ſhall be but two, 

1 The common exceſle, and number of pla- 
ces being given, to find the laſt number. 

2 Theexceſfle, and laſt number being given, 
to find the total ſumme. Ot 

The firſt of theſe may thus be found. Let the 
numbers be 1, 2, 4, $, 16, 32z 64, 128, 256, 57 2, 
the exceſle is 2, the places 10, find out the fift 
number (which is caſily done, for any one may 
reckon {4 farre by hcart ) that is here 16, and 
multiply 16 by 16, it produceth 256, which 
is the ninth number, _aſtly, multiply 256 by the 
_ 2 , thence ariſcth 512, ghe number defi- 
red. 

So if the places had been more, as 72, having 
found the g niber 256, multiply it by : $5 thence 
Comes 65536 for the 19th. number, which mul- 

EE tiplicg 
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_ by the exceſs 2, gives 131072 for ther8th, 
place > which multiplied by 131072 gives 
17179869184, for the 25 place ; and that multi- 
plied againe by the exceſle 2 gives 3435973 8368, 
for the 36 place,tha* multiplied,.by 34359738368, 
then the product will be 1180591620717411 327 
424» for the 71 place, which laſtly,multiplied by 
the cxceſle, gives 236118324143 4322654848,for 
the 72 place, which is the laſt number of the pro- 
srefſion required to be found, 

Perhaps this may (cem ſomewhat tedious bur 
where things cannat be performed without 1a- 
bour , the KR oader muſt content himſelfe with 
ſuch Rules as make ir leſs ; for it is certaine that 
this way is much ſhorter then to have multipli- 
ed ſtill by the exceſlſe 71 time3, which elſe he 
muſt have done. 

All this notwithſhanding, he is not bound to 
nſe the ſame numbers, much leſlſe in other que- 
ſtions where the number of places is not the 
ſame, but whereas I began from the place 9, he 
m ay begin at, 10, or 12, or waere he pleaſes; 
ſo as he remembers {till where he is ; for this is 
oeneral , if the number belonging to any place what- 
ſoever , be multiplied by it ſelf» the Produtt ſhall be 
the number belonging to twice ſo many places want 
8120 place, 

Now jor the ſecond thing, which is to find 
the ſumme of all the numbers. 


-& 0 «+ YM 
From the laſt namber take the firſt, and arvide 


fe 
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the remaine by the exceſſe want 1 , then multiply the 
quotient by the exceſſe ; and to the produit add the 
firſt number, the ſuwmme of them is equal to the ſumme 
of all the numbers. 

So if from the laſt number, or 72 place be ta- 
ken 1 remain is2361183241434822654847, which 
ſhould be divided by x ( that is the excefſe want 
I for the exceſle js bur 2 ) but becauſe 1 neither 
multiplies nor divides, that labour is ſaved; 


- Now multiply this remain by the exceſle, the 


product is 4722366482869645 309696, to which 
adding the firſt number 1, by making the fi- 
gure 6 next the right hand to be 7, you have the 
total ſumme of all the 72 numbers. 


eA Queſtion reſolved by Geometrical Progreſſion, 


A Londoner ſojourning ina Countrcy Mar- 
ket Towne, in winter , made himſelte a new 
freez Suit and Coat, on which were {et 6 dozen 
of buttons of Silke and Silver ; A Baker being 
in his company liked it ſo well he would buy ir 
of him ; the Citizen conſented to let him have 
it, paying for the firſt button a fingle barly 
corn, for tbe fecond2 , for the third 4, and ſo on 
doubling to the laſt. 

The bargaine was liked on both parts for the 
preſent , but ſhortly after revoked, for it could 
not be performed, and no mancan be holden to 
an impoſſibility: 

But why this cculd not be performed : my 


be judged ; firſt , by inquiring the worth of ſo 
much 
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much barly.in Money : And ſecondly , the 
weight of it; and how it ſhould be removed. 

3 For the firſt, allowing 10000 corns to- a 
pinte ( which is more then enough ) then 
5120000 Corns make a quarter ; and yet ( for 
ſhortning the divifion) we wiil allow 10000000 
corns to a quarter; by which dividing the whole 
number of corns ( which is done by cutting off 
_ the firſt 7 figures roward the right hand ) the 

quotient will be 4722 29648286964, and ſo ma- 
ny whole quarters there are omitting the re- 
maine z as 1n this caſe not conſiderable. 

Now m_— barley were to be ſold at 15 d. 
the buſhel] (which 13 cheap) itis ſo many Angels: 
and theretore dividing by 2 it is 2361183 241414- 

482 pounds ſterling : which is in words, Two 
Fandred thirty {1x millions of millions ; one 
hundred and eighteen thouſand three hundred 
twenty four millions ; one hundred forty three 
thouſand ; four hundred eighty two pounds, 
which I take to be too muchfor any Trades man 
to get or keep, 

nd reckoning land for ever, at twenty years 
nrchaſe, if this ſumme of pounds be divided 

y 20, the quotient is the yearly rent of 11805 g- 
I6207174 pounds. 

And this divided again by 365 ( the number 
of dayes in a yeare) the quotient 3 2344975918, 
that is above thirty two thouſands of millions a 
day for ever. So great a vavity may be conclu- 
ded on fot want of a httle premeditation. 


2 Now, ſecondly, tor the weight of it, 1t we 
| put 
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it $ buſhels to weigh 2 hundred pound weight 
For ſare it doth wh more ) then the whole 
number of mn multiplied by 2, gives the 
weight of all to be 944473296573938 hundred 
weight, and if this be divided by 20 (which 
is but cutting off one figure toward the right 
hand, and dividing the reſt by 2) or which is 
all one cut off one figure from the number of 
quarters the quotient 4722 3664828696, is (0 
many tuns. And therefore it will require 
| 47223664828 ſhips of 160e a piece to carry its 
Andconſequently if every Nation in the World 
had above 1 0090 ſuch ſhips, yet there muſt be a- 
bove four nullions of ſuch Nations ; which I 
ſuppoſe are not to be found inthis World. ' 
nd here I will leave this ; having uſed this 
long example , (which though it require more 
labour , as all great examples do, yet the ſame 
Skill will doe it as if the places had been fewer) 
that the Reader being throughly exerciſed 
thereby , may the eaſier leap over others which 
arc ſhorter, 
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The golden rule 

® 
Or Ruleof T hree. 
| His is the moſt uſefull and moſt eaſfie 
Rule in Arithmetique, and deſerves a 
Golden name. Ir is when there are three 
| numbers given or known to find a 
fourth in proportion with them. 

Burt 4 numbers are in proportion, and called 
Proportional , when as the firſt is to the third, 
ſo is the ſecond to the fourth. 

As if there were given, 344, and6, to finda 
fourth which may beto 4, as6 isto3, that is 
double, and that fourth number is 8; And this 
is called Proportion dire#t : and the Rule where- 
by it is done, The Dirett Rule, 

There is alſo ancther proportion called Rec:- 
procal ; which is when as the firſt is tothe third, 
ſo is the fourth to the ſecond : As 3, 45 6, and 2, 
this is called The Reverſe Rule, 

In dire& proportion , the produtt of the two 
middle numbers multiplied together , 1s ever e- 
qual to the produtt of the firſt and laſt multipli- 
cd togcther,which ſerves not onely for a _ 


The golden Rale. | To 
Lut 2 Sround of the Rule , which Rule : ſhall 
here follow : the Reverſe Rule being deferted 
till we have done with this, 


The Rule Dire, bo 


| Multivly the ſecond terme or number by the third: 
and divide the produtt by the firſt ; the quotient ſhall 
be the fourth number defrred, 

Example. Let the three numbers given be 2, 6, 
* 3, multiply 6 by : the product is 8 ; ther di- 
7 vide 18 by 25 he quotient 1s 9 , Which is the 
' fourth number in proportion with 2, 6, aid 2: 

*  Foras 2 to 2,fo ; times 2, which 1s 6,1s to 3 
F times ', whichis 9, _ | 2 
/ Ando the product 18 divided by 2 , and the 
| quotient 9 cauſcth that the produtt of 2 1nto 9g 
fall be alſo 18, and conſequently if. 2 be the 
® firſtof the 4 proportional numbers, and 6 and 3 
* the two middlemoſt , then g 1s the laſt, 

{ Otherwiſe,  . 
* Divide the ſecond by the firſt, and multiply 
7 the third by the quotient, the product ſhall be 
the fourth, - e 
Foif one divide 6 by 2 , the quotient is 3, by 
which multiply 3 the produtt is 9, for the 
fourth number, as b-fore, otherwiſe ſtill this 

Rule might be expreſſed ; bur where the ,firſt 
& Way 1s fo ſhort _ cleare , there many ,orher 
# wayes would rather trouble then helpe the per- 
2 ſonthar ſhould uſe them. + ... —— 
In the firſt way (which here we mean to uſe 

an 
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and no other) if the firſt number be r , then the 
Product of the ſecond and third gives the fourth, 
withour any diviſion. Or if the ſecond, or thirq 
number be 1, then there needs no nuwltiplicati.- 
on but dividing the greater of them by the firſt, 
the quotient (in whole numbers for yet we ſpeak 
of them) is the fourth number , which wg; | 

ſought, 


HNote 1. | 


on 
» 


> 


To know when to uſe the dire&, or the Re- | 
verſe Rule, conſider, if more require more o | 
it lefle require {till lefſe, then uſe the dire& Rule, | 
but if more require leſſe, or leſſe more, then uſe |: 
the Reverſe rule, this willbe cafily underſtood 


when we come to eXamples, 


1 


CE 


Wee” ow 14 
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Note 2, 


they are confuſedly given,remember that two |? « 
chem are alwaves of one denomination, as both |? , 
pounds, or both ſheep, or both yards, or acts:  » 
and the other uumber hath another denominati- F 
on , now. know that this ſingle number is eva 
the ſecond numher in order. | 
And one of the other two, namely that which 
hath ſome rclation to this ſecond , 1s the firſt 
and the other is the third number, whole relati-# 
on is ſought tor in the fourth , whence its plain 
thar the ſecond and fourth are alſo of the ſame; 
denomination, | Af 


To know how to place the 3 numbers when | . 
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© Andhavingpremiſed theſe things, letus now 
exctnplifiethe Rule in ſome queſtions, 

| Dneſtion 1, 

: If 3 yards of cloth coſt 4 /;, what ſhall 21 yards 


colt ? 

Set the numbers in order as in the exam- 
ple, if 3 yards coſt 41. whar 21 yards > Here 
you ſee that the firſt number and the third 

2 number are both of one denomination, viz. both 
© yards, andthe ſecond number is of another de- 
\ * nomination , namely pounds, wherefore the 
8 } fourth number which is ſought for, muſt be al- 
* 7 ſopounds, therefore multiplying (according to 


I the Rule before given ) the ſecond number by 


| thethird, anddividing the produdt by the firſt 
the quotient ſhall anſwer the queſtion. 

Firſt, 2r multiplied by 4, (which is the third 

| number multiplied by the ſecond proJuceth 845 
5 2 Which divided by 3 the firſt number, the quoti- 
; |} nts 28 11, and ſo much ſhall 21 yards coſt : for 
# 28isto 4, as 21 to 3zſ{cceing each containes cither 
5 # 7times, 
- L Andthe worke will ſtand thus 


yards pounds yards 


-" It 3 colt 4 what 21 
y li 

Ul-| ns y 4 

W's 8 4( 28 84 

me 3+ 
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Nreft tor, 2. 

If 4 meneat 2 pecks of corn in a weeke, hoy 
manv pecks ſhall ſerve 160 men ? 

Place your numbers as here you (ce , then 
multiply 1eo by 2 (thar is the third number by} ! 
the ſecond,and the produtt is 200, which d1vide(% 
by 4, the quotient1s 50, for the number of peck 
required, 


A <a DAM. [ITY 


men pecks en 
If 4 eat 2 What 100 
2 


208 | þ 
2oa0 (50 pecks 4n 

44 

Oneſtion 4. f 

If 20 ſheep coſt 13 pound 1 3 ſhillings 4 penc ' 
what is that for every ſhec j 
Torn the fhillings a 


p 
pounds into penco | 


thus Ss li, } 
"V3 T3 g 
” TS 24 © 
26 520 
xr 3 26 
I 5 6 3120 
3130 
156 
4 
3280 


Mul- 
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Multiply 13 5, by 12 the produtt is x56 
And 131i, by 249 (becauſe 240 pence 
OW make one pound) the produtt is 3120 
, To which adde the 4 d. 4 
en RPE ow, 
-byÞ Ir-makes in all . 


2 6 J 
ded® Then the queſtion will be, If 20 ſheep coff 
>| 3280 pence, what ſhall one ſheep coſt ? 


; ſhee ence 
F If - coſt Zoe what 22? 
F x 4. 
b x d, $3. & 
n 328 0(16 x6 4(13 
j 2220 272% 
| x 


ce, ; By the rule before delivered, I ſhould multi- 
” ply{the ſecond number by the third, but in this 
|? exampl; thethird number being 1, it doth nor 
' multiply; I therefore divide 3280 the ſecond 
number, by 20 the firſt number, and the quoti- 
> ent164, is the price of one ſheep inpence, which 
| divided by 12, the quotient is 13 s. and 8 4. rev 
| maining » the price of every ſheep therefore is 
135, $4, 


Pueſtion 4, 


How many 1o inch tiles will pave a floore 
that contains 16 ſquare yards ? : 
G 3 Firſt, 


al: 


86 The golden Rule, 


Firſt , remember there are 36 inches in one 
yard in length ; which multiplied into 36 gives || 
1296, for the ſquare inches in one ſquare yard; || t 
multiply 1296 therefore by 16, thence comes | 1 
20736, the ſumme of all the 16 yards in inches, 
Secondlyſecing every tile is 10 inches in length, Þ r 
and 1o 1n vous Fo , multiply xo by 10 itprogdu- Þ| 7 
ceth 100 for the ſquare inches in onetile ; See |Þ t 
the manner of worke. 


26 I © 
26 I © 
4 216 100 
108 
1296 
I 6 
7776 
T296 | 
: 20736 
Then by the golden Rule, 


If 100 inches require 1 tile , what ſhall 20736 
inches require ? 


inches tile inches 
If 160 require 1 What 20736. 


O 
2 & 7] 36(207 
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Here becauſe r doth neicher multiply nor di- 
vide (as hath been ſeverall times intimated ) I 
therefore divide the third 20736, by the firſt 
100 ,the quotient is 207, and 36, remaining. 

So it appears that 207 is too little and 208 too 
much to doe the worke : the juſt number being 
207;25 , weſhall not trouble the reader with this 
till he know ſomething of fraftions. 


Dueſftion 5. 


If 100 /s. give 615, intereſt for a yeare , how 
much ſhall 750 /7. give >: 

Mulriply 750 op 6 the produtt is 4500 , which 
divided by 100, the qotient is 45 /i, for the thing 
required, 0571 20G { 

06 fe TT CO GR HT + 
If :00 giye 6 what 750 


7 5o!' 
6 


4590 


Dneftion, 6. 


If 550 6. give 45 65. intereſt for a'year, what 
ſhall 100 /i, give ? 


G 4 | | Mule 


88 The goldes Rule: 

Multiply 45 by 100,the produtt is 4306, which 
divided by 750, the quorient is 6 /:, for the intes 
reſt of 100 {5, for ayeare, 


- 6, bh, Ek. 
It 750 give 45 what 100 


IO0O 


4300Q 


8 
#5059 (6 
| "1989 
Many other queſtions might be added, but the | 
tule is ſo plaine that it needs them nut ; and fo 
general, that:he which can reſolye one , may 
aſwel reſolye any other : And for that reaſon; 
and becauſe inall the Rules which tallow , this 
rale will be conſtantly madeuſe of , I will ſay | 


no more of it here, 6 | 
The Golden Rule Reverſe. 


$EELELL 
Ozeftion 1. 


If 12 workmen do any piece of worke in8 
f rnoneths : how many workmen ſhall do the 
tamein 2 monerhs? , 

"IST aw . 322 he 2 THE 


ef? 
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THE RULE. 


. Multiply the firſt terme by the ſecond '; and divide 
the Produft by the third, the quotient is the number 
deſired, 

Here 1» is not the firſt number, though it be 
firſt named ; but the three nunibers placed in or- 
der, ſtand thus, 8, 12, 2, for the middle terme 
muſt alwayes be of the ſame denomination 
with that whic -hs required, . 

Now multiply 1 > by $,the produ& is 06,which 
divided by 2, the quotient is 48, which anſwers 
the queſtion, As inthe example, 4 


moneths en months 
8 Iz 2 
3 
2) 96 (48 


8 

6 

T bY 
© 


For if 8 moneths require r2 men ; then” ( a 
fourth parr of 8) 2 moneths, ſhall require (four 
times 12 that is) 48 men. 

For here leſle requires more, that is leſſe time, 
morehands ; and therefore is it wrought by the 
Reverſe Rule, | 
| Que- 


Aneftion; 2: 


How many Ells of Tapeſtry will ſerve to hang 
a roome 2 yards high, 6 yards long ; and 5 
yards broad ; not regarding Doors, Windowes, 
or Chimney ; but as if there were no ſuch ? 

Firſt, multiply 6 by 3, the produ&t is 18, which 
doubled _ there are 2 ſides called /engths) 
is 26 yards for all the length, 

Secondly (for the ſame reaſon) multiply 3 by 
twice 5, thatis by 10, the product is 30 yards, 
for all the breadth ; which added to 36, gives 
66 _ equal to all the length and breadth "in 

ards. 

£ But now becauſe Elles, that is Flemiſh Ells (for 
ſuch meaſure arehangings ſold by) is equallto 
2 quarters of a yard, that is, their El is to our 
Yard as 3 to 4. Say therefore if 4 give 66 what 3? 
multiply 66 by 4, it produceth 264 ; then divide 
264 by 3 the quotient is 88. Againe, multiply 
88, by 4, and divide the produtt (which is 352) 
by z, the quotient is 117, and 1 remaining, to 
which the diviſor being applyed; the number 
jaſtly anſwering the queſtion is 117 Ells, and 
one third part of an ElI. 


"Y . FS. 
* "',, ** 


Becauſe here we had to deal with things 
which had equal length and breadth . that 1s 
ſquare. yards, and ſquare ells'; the: efore one 


mltiplication and diviſion was not ſufficien'tto 
| pro” 


T he golden Rule, 
Proportion this ; bur if inſtead of working by 4 
and 3, we had done itby their ſquares which are 
Ig and g, it might have been performed at once, 
thus, multiply 66 by 16, produtCt is r056, which 
divided by 9, the quotient is 1174, as before, but 
Tbegan not with this way , for I ſuppoſed my 
reader ignorant of ſquares. 


Note 2; 


It might alſo have been done , by reducing all 
the termes into quarters of a yard atthe firſt, 
and after the number is found, reducing them a- 
gaine toclls; but becauſe it is more proper to 
worke thus, when frattions have been taught, 
T leave that , and proceed to another queſtiou, 


One 10, 3. 


If 1 cloſe, would graze 21 horſesfor 6 weeks; 
then (ſuppoſing no waſte to be made) how many 
horſes would it feed for 7 weeks ? 

Multiply 22 by 6 it produceth 126 , which di- 
, Vided by 7, the quotient is 18. Ar that rate 

therefore it would keep 18 horſes for 7 weeks. 


Oneſtion 4. 


If x cloſe will feed 18 horſes for 7 weeks, how 
lons ſhall it feed 6 3 horſes ? 
ultiply (according tothe rule) 18 by 7 the 
product is 125, which divided by 63, the quoti- 
ent is 2 therefore,z weeks it ſhall keep them. 


7 
_ 
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The like way ſerves for hay , oates, or any 0s 
ther proviſion for Man or beaſt ; which may be 
of uſe in garriſons , and ſuch like caſes where 
ſcarcity may be feared, to proportion either the 
mouthes to the meatzor meat to mouthes, 

I will ay no more of this Rule ; Neither 
will I treat of the double Rule of Three, as a 
rule by it ſelfe ; but come to the Ruleof 5 num- 
bers, which is held an abridgement of the other, 


DODPPOPPODDDÞ 
1 be Golden Ro Compound of 
5 NUMDET'S, 


Dueſtion 1, 
IF a hundred pound weight (that is 112 pound 
weight)carryed 120 miles, coſt 14 5s. how much 
ſhall three quarters of a hundred, ( that is 84 
pound) vr carried 40 miles? 


THE RULE, 


' Multiply thethree laſt numbers one into another,(that 
s )the third by the fourth,and that produtt by the fifth; 
the laſt produtt ſhall be the Dividend. 

Again , Adultiply the two firſt numbers tagether; 
the produtt ſhall be the diviſor, This Diviſion being 
made, the quotient will be the number of ſhillings, dex 
fred. | | 
- Example of the former Queſtion, 
fs Firft, 


— 


LIMI 


nor of the queſtion thus; 
li, miles o ſ, li. miles 
T IS I20 14 84 40 
I' 20 I2 
2240 28 
T12 I4 
. 13440 168 pence 
> wy 
672 13440) 56448c(42 
I 344 
53760 
I41TI2 
40 26880 
564480 26880 


Your numbers being placed in order,reduce-the 
x45. into pence, and it is 168 d. then multiply 
16s; by 84 the produtt is 14112 , which multi- 
plied by 4o the later produCt,it produceth 564480, 


tor the dividend. 


Then multiply 1 12, by 12e,it produceth 13449, 


for the Diviſor. 


Divide 5644%, by 13449, the quotient will 
be 42 pence ; Which 1s 3 5. 64d. and anſwers the 


queſtion. 


In this Rule the firſt number and fourth, alſo 
the ſecond and fift ; and alſo the third and fixt, 
are of hke denomination and nature, 


The golden Rille. 
Firſt, place your numbers according to the te= 


9 


neſt i- 


The golaen Rule. 
Dneſtion 2, 


If 100 i, for 6 moneths yield 23 4. intereſt, 
what ſhall 625 /i, yield for 36 moneths > 

Place them, 10c, 6, 2, 625, 36. 

Multiply the three laſt, as before is ſhewed, the 
later product is-67 500 for the dividend;And the 2 
firſt multiplicd make 600 the Diviſorzthen divide 
67500 by 600 (or 675 by 6, which isall one) the 
quotient will be 112, whole pounds ; and 300 (or 
3) remaining, which becauſe it is half the divi- 
ſor, {ignifies the half of a pound ; that is 10 ſhil- 
lings. So the anſwer to the queſtion is 11 2 1, 


94 


WO #3 
65, | 9”, Hi, li, ”, 
Ioo G6 3 625 36 
6 3 
600 1875 a 
3 6 E435 
Rs I-I ves 
6 )S& 112 
= "OSS 
67500 


| Which might have been given in onedenomi- 
nation , namely 2250 ſhillings , if before the 
work the pounds had been turned into ſhillings, 
Py multiplying them by 20, as hath been ſhewed 


ore, 
But 


UM! 
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But ſince moſt queſtions , except ſuch as are 
ſtudied for the purpoſe, are apt to end in ſome 
fration , I ſhall next treat of trations. 

Onely firſt, havingſpoken of the double rule 
of Three , this may let you know:that all queſti- 
ons Which are wrought at once bythe compound 
rule of five ; may be done at twice by the ſingle 
rule of three : and the doing of them ſo by two 
operations is called the double rule. 

As in our laſt queſtion there are two things 
conſiderable , the difference of money ; and the 
difference of time. 

Firſt, for the money, 

Say , if 10014, give 3 (i. what 625 {i? anſwer 
18 2= 15, 


» Bur this will be better underſtood anon ; and 
then the reader may uſe that which he likes _ 
Q 


4 | a L; « «gd , 
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Of Fractions. 


T word Frattion ſignifies a breaking or 
breach of any intire thing into parts; and 
when a number is brok-n ſo, the parts 
(which muſt neceds be every one leſſe 
then the whole : and the whole is accounted bur 

One or Unity) being lefle then Unity , are called 
fra&tions (that is fragments, or picces) of Unity, 
Now the Unite, or intire number which is to 
broken, may be any thing, as one pound , jn re- 
ſpe& of which, ſhillings and pence, and far- 
things are fractions ; or one ſhilling, in reſpe&t 
of which, pence, and tings are fraCtions ; or 
one peny , in reſpe& of which, farthings are fra- 
&ions ; and the like of weights and meaſures, or 
any other thing to be broken into parts. 

In Frattions we ſhall treat firſt of Numeration, 
then cf Multiplication and Diviſion , then of Re- 
duition; then laſtly of Additwon and Subrrattion, 

The reaſon of this Order will ſoon be ſeen; 
for Multiplication and Diviſion are here much 
caſier then Addition, &Cc. and therefore ought 
to be learned before them. 


; 


Nume- 


s Wy Ws Cc ts conf os moan .. . 


tevepovebeporevevenevecey 
Noumeration. 
of writing Fractions; and that this may 


N: done, we muſt conſider that any 


Unite, or Number repreſenting- an Unite, may 
be broken into 2 parts equal ; and then cach of 
the parts isCcalled oe ſecond, or halfe : or it ma 
be parted into three equal parts, and then eac 
rt is called oxe third; and two of them are 
called ewo thirds; and the like may be underſtood 
if it Were parted into 4, J» 6, Ty 8, 9z 20, JC, OTC 


Umeration is nothing elſe but the way 


100, or how many ſoevyer, 
" Now to write theſe : doe thus 
ſone half (% 
one third | þ 
one fourth I 
one fifth | - 
Writes one ſixth + Thus: * 
one ſeventh | - 
one eighth 7 
one ninth 5 
tone tenth, J ts 


H 


98 — Numtidtion. 
. Tnevery oneof theſe 16 frations, the Nu: 


ber below the line 15 called the Denominator, and G 


yen into ' how many partsthe Unite is bro- 
en. ; | 

The Nnmber above the line ſhewes how max 
ny of thoſe ;pant$ are taken, 'or contained in the 
fraction, and is therefore called the Naweraty 
So in the fra&tion 3 : the Denominator 5 . ſhewes 
the, Unite to be broken into 5 parts: : and the 
Numerator 3 {ignifies , 3 of ſuch parts tobe con- 
rained in the fration; which fraction th&fefor: 
is. called three fifths. | La 

And here it. is plaine , that as the Numerator 
15.12 proportion to the Denominator;: ſo is the 
fractionto-1,for 5 or 5:or any the like, is cqui 
tO I. "ME | 

And therefore all fraftions are quotients df 
lefler numbers divided by greater, as + ſigni 
fies 4 to: be divided by 7, and as the diyidend 
4+ is to the diviſor 7: {0 is the quotient £ to y- 
nity. 


And therefor this line of ſeparation whichi; Þ 


drawn betweeuthe dividend. and diviſor doth 
properly {ignifie divition, 

Hitherto we have [poker onely of ſuch fr: 
Gionsas are lefſe then 1, and thoſe are calle 
Proper frattions : but there are alſo 25. 34. 5; 
6?. and the like mixed Numbers ;.. which (o 


written ſ1gnifie wo and an half, 2 and 3 quarter 
five and a ſeventh, 6 and 3 fifts, Theſe by multi 
plying the whole Numbers, by the Denomina- 
tor, and to the product adding the Numerator-F 
reſpetsF 


yi 


at 
N 
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reſpectively are turned to $, Y, *f, 3, which 
0 Improper fraitions, becauſe every one 
ofthem contains more then Unity, , Os 

_ | Theſe, nevertheleſſe may be guuhziplyed, dis 
2s Frided, added, (oos. And in the jt ev/ as 


tm- 
and 


ae proper tx4$00s.: And ;this ſhall Lefve for 


', INumeration 0 ractions, ! 


Multipli- 


ICO 


Male! 9) ication, 


The Role, 


N Ultiply all the Numerators together, the lf 
produtÞ ſhall be the Numeratoy of the produf 


required : Likewiſe multiply all the Denmni- 
nators together, the laſt produit ſhall be the Denons 
nator of the produtt ſought. 
| Example 1. 
If 7 be mnltiplyed by 3. multiply the Nume: 
rator 2 by the Denominator 4, the produtt i 
12, for the Numerator of the new produtt. Allo 


multiplying the Denominator 5, by the Dene-| 


minator 9, they produce 45. for the Denominz 
tor of the deſired produR, ſo that product which 
was required, 1s 33. 

Example 2. 

Tf +. 4. 4. 4. and 5. were to be multiplyed 
all together, begin with the Numerartors,ſaying 
ONCC'3 is 2, and 3 times 4 15 12, and 12 times 5 
is 6c, and 60 times 32 is 120, for the Numerator: 
Then multiply the Denominators : ſaying 
2 times 4is 8, and 8 times 5 is 40, and 40 t1mes( 
is 260,and 360 times 11 is 3960, for the new De 
nominator. So that the produCt of all theſe 


vaveveeeevcte| 


mE"y_ wn A, 9 22: 22 ono oO r= Res 
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£3». that is equall to Z;. as ſhall be ſcen hereaftey » 


1n Reduction. And 


2. 3. =S 


I 


Na” 
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Multiplication. 10r 
And thus itappears that proper Frations,be” 
Pete then one, are ſtill made lefle by multi” 
wing: as here the produdt ZZ. is much lefſe 

£, which is the leaſt multiplyer,and the rea- 
ſons hereof is plain: for ſeeing Multiplication 
is but the taking of a Number , a certaine um- 
ber of times, 1t that number of times be more 
then 1, then the Number to be taken is increa- 
ſed by being taken more then once ; kurt if rhe 
Number of times be 1, it is not increaſeJ, nor di- 
miniſhed, but is ſtil] the ſame ; Laſtly, If that 
aumber of times be lefſe then r, as +. the num- 
ber not being taken once, but halt of once, pro- 
duceth a number lefſe by halt ; thar is the 
half of the number to be taken ; and the like 
reaſon is of all others. | 

Ex ample ?, 

Multiply the mixt Numbers 3Z. 44. and 5+, 
Firſt(as hath been ſhewed already) turn them to 
improper fractions : thus, firſt, ſay 2 times 3 is 
6and 1 is 7, So the firſt is 2. Secondly, 3 times 
4is 12,and 1 1s 13 : ſothe ſecond is *. Laſtly, 4 
times 5 is 20, and 3 is 23: ſothelaſtis 7. Now 
the fraftions to be multiplyed are, 4. 7. and 7. 
Firſt, for a new Numerator,ſay, 7 times 13 is 91, 
and 91 times 23 is 2093. for a new Numerator. 

Then ſay, 2 times 3 is 6, and 6 times 4 is 24, 
Sothe new Denominator is 24. 

And the produtt of all theſe fraftions is *33*. 
thatis, if rcall diviſion be made, 87;%. 


H 3 Diviſion. 
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Divifion, 


T) Iviſion of one fraction by another,is but 


 crofſe multiplication of them;rhart is;the Pi 


Numerator of the one, by the Denomi- 
ator of the other, and hereby the yro- 
portion of one fraftion to another is ſeen. 


Example 1, 


Ne Divide 3. by $. to doe it (et 
g 6 them thus: and multiply as the } 


4 NY g Ccroſfle leads, ſaying, 3 times $1 

24 for a new Numerator and 

6 times 4 is alſo 24, for a new Denominator; (0 

the quotient is 24, that is 1, which ſheyes the 
fractions to be equal one to another, 


Example 2, 
- A Divide } by 4. Firſt, ſer them 
'®þ 4 thus: And ſay, 3 times 91s 2 
, 9 
the quotient is 3Z. and ſo mauy times 1s 5. con 


tained in 2. that is, as 27 1s to 20, {O1s 5 to5 


and (o is *Z to, 


In diviſion it is to be remembred that the Nu- Þ 
word | merator, | 


La ddob8PkDRCRaannokkhbkagty 
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for a Numerator, and 5 times Þ 
4 is 20,for the Denominator: [0 Þþ 


ur 
if 


beg: C 


fay 220 times 9 is 2880, for 320 
| aNumerator : And 8times 7' = 
45 is 260 for a Denomina- 


Drviſion. 103 
. » 7: 
ator of the quotient ever ariſeth of the Nu» 
rator of the Dividend , And the Denominator 
{the quotient comes of the Denominator of 
he Dividend, each being croſle multiplyed , as 


fore. 
Ifa Frattion be to be divided by a whole num- 


ber » _— tne Denominator by that num- 
ber;the pr 


uct gives the new Lenominator,and 
the Numerator remaines the ſame. Soif + be 
divided by 95 ſay 9 times 4 is 36, So the quotient 
is Fe+. \ 
Or if 4 were to be multiplyed by 9, the pro- 
duct (by multiplying the Numerator by 9 ) will 
at 1S, 2.4. 
Example 3. 
Divide *z* by Y. thus ; 

ff 45 


20 


243 


2%5$80 


tor, So the quotient is 4, or +. 
For *3* is equal to 4o, and 4 equal to 5, but 


| 4ocontains 5 eight times, 


And ſo in the ſecond example, it may be pro- 


| ved, thatas 27 to 20,ſo is 4 to 4, For firſt multi- 


ply the two middlemoſt, then 2o times + is 52, 
that is 12, 
Secondly, multiply the firſt and laſt, and then 
Wherefore by that which hath been ſaid in 
the Goldey Rule, the faure Numbers, 27, 20, 


| 27times 4 js *2*; thatis alſo 12, 


3 . 
{ 7+ 5- Are proportional. 


H 4 ReduRtion, 
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Reduction. 


Eduction of Fractions is threefold. 

1 Toreduce one fraftion (which is not 
_ already inthe leaſt) to a lefſer Denomi- 
nation. 

2 To reduce many fraftions of divers denc- 
m1nations, to one denomination. 

2 Toreduceany fraftion, from one denomi- | 
nation (as neer as. may be) toany other deno- 
mination defired. 

For the firſt of theſe, divide both the Nume- 
rator,and the Denominator,by the greateſt com- 
mon diviſor that yon can think of ; the two 
quotients being placed reſpeCtively in a fration, 
that fraftion (hall be equal to the former frat: 
on, and in lefler termes. 

So (inthe 2: Example of Diviſion) to redure 
72 to $. divide 2880 by 360, quotient 1s, then 
divide 260 by 36c, the quotient is 1, and the 
new traction £ is equal tothe former fraction, 
233%, and in lcfſe rermes ; as you may fee. But 
to find the greateſt common diviſor. 


The Rule is, 


Divide te oreater ierme by the leſſer (1 mean by} 
x rcrmes, 
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- termes, the Numerator and Denominator) a»4 


by the remainer, (if any be) divide the drviſor, and if 
any thing ſtill remaines, by that divide the laſt dz- 
viſor, continuing this courſe till nothing remain grea« 
ter then Unity ; that diviſor which is laſt of all 15 the 

reateſt common meaſure of both termes; by which 
Goth being divided, aud the quotients placed like a fra- 
Hion, that frattion ſhall be equal to the former fratti- 
#7 axd in the leaſt termes. 


Example. 


Reduce *£ to the leaſt rermes ; firſt divide 
148 by 16, the quotient is 9, and 4 remaines : a- 
aine, divide 16 by 4, the quotient is 4, and no- 
ing remaines; wherefore taking 4, (rhe laſt di- 
viſor) for the greateſt common diviſor, by it di- 
vide 148, the quotient is 37, and by it divide 16, 
the quotient is 4. Theſe two laſt quotients pla- 
ced orderly in a frattion, make *7. which is e- 
qual to =, and in the leaſt termes; for no num- 
_ greater then 1, will divide evenly both 37, 
and 4. 

Other wayes there are” of leſſening fraftions, 
as dividing the termes ( if they be even Num- 
bers) by 2. and the quotients (if even) again by 
2, or elſe by 3, or any other Number that will 
divide them both evenly, that is, leave nothin 
remaining, but the former Rule being coneral 
and eaſe, ſhall ſerve for all. 

Now ſecondly, to reduce many Denominati- 
ons to one common denominator ; let the fra- 
cons be 4. 4. 4.2. +. tobe reduced all to the 
denomination 32co. The 


Redu7lion, 


The Rule. 

Hulttply all the Denominators together : ſa ying) 
2 times 4 is 8, and 8 times 5 is 40, aud 40 times $ 
i320, 4nd 320 times 10 is 3200, this laſt produtt 
3200, ſhall be the common Denominator, Then to get 
Numerators tor every one of them, Multiply e- 
very particular Numerator into all the Dexominators 
except his owne ; As firſt, for the firſt, ſay, 1 time 4 
1S 4, and 4times 5 is 20, and 20 times$ is 160, 
and 16: times 10 1s 1600, 

For the firſt Numerator ; ſo the firſt. fraction 
reduced is, 3555. Then for the ſecond Numera- 
tor : ſay, 3 times 2 156, and 6 times 5 is 30, and 
30 times 8 1s 240, and 240 times 10 is 2400, So 
the ſecond fraction reduced, is 3422, After the 
C1115 manner may the other three be reduced to 
+», forthe third : 3322. for the fourth:and 352. 
for rhe laſt ; theſe are ſeverally equal to the o- 
ther, the firſt to the firſt,&c, as may be proyed 
tnus : 

Ler the Unity be a pound ſterling, then 


106 


The + of it js Io 
and 7 is I5 

and + is 16 d, 

and 7 1s _— © 
and > 1s 18 

S, d, 

(n all 76 6 


That is 3 whole Unites, and 16. -. 6. d, over. 
Tarn 16. 5, 6.4, alltofix pences, it is 33, aud 
becayſ{c 


a 


Reduttion. 107 
becauſe 6. d. is the fortieth part of a pound, 
therefore all the fraftions are equal to 334. 

| Now adde the new Fractions (which beings all- 
of one denomination) -may be added like whole 
Number ; thus 
| I 600 
24009 
2560 
2800 
2880 


Inall 12240, 

W hich divided by the Denominator 3200, the 
quotient is 3 5443, Now 3$2. reduced to the 
leaſt termes, as hath been ſhewed how it may, 
will be 32. ſo the ſum of theſe alſo is 2 3Z, which 
is equal tothe ſum of the frattions given to be 
reduced ; and therefore they are equal in ſum 
and might be thus proved equal ſeverally, that 
is, the firſt of them propounded, to the firſt redu- 
ced. Divide the Numerator 1600. by the Nn- 
merator 1, quotient is, 1600, Alſo divide the 
Denominator 3200, by the Denominator 2, the 
quotient is alſo 1600, and ſo may any of the reſt 
be proved equal by the equality of quotients.But 
I leave it as plaine enough already. 

' Thirdly, Any fraction being given, to change 
the denomination to any other more requilite ; 
retaining {till (as neer as may be) the ſame va- 


lue, 


The Rule, 
Multiply the Numer «tor giyen by the Denomina- 


for 


x0$  Reduftion; 
tor required, and divide the produBt by the Denomina- 
_— ; the Buotient ſhall be the Numerator requi= 
Fe 


Example, 


Let the Fraftion given be of a pound fer- 
ling, what is that in twentieth parts, or ſhillings > 
Multiply 7 by 20, the produtt is 149, which di- 
vided by 7 3, the quotient 1043. that is, 10 5, and 
335+ of a ſhilling : which may be brought to 
pence thus, multiply 10 by 12, produtt 1s 120, 
which divided by 13 quotient 95 4. And a- 

aine, multiply 3 by 4, the produtt is 22, which 
divided by 13 quotient is +3 of a farthing, ſo ſe- 
uen thirteenths of a pound is 10 s. 94. and al- 
moſt a farthing. 

But he which is reſolved to have it in the ſmal- 
leſt coine, may do it at firſt worke ; for ſecing a 
farthing is the 960. part of a pound, multiply 7 
by g60, they produce 6720, which divided by 
x2, the quotient is 516 farthings, and 33 of a far- 
thing : theſe farthings may be turned to ſhil- 
lings, dividing by 48, or to pence by 4. 

his Rule though it be briete and plaine, is of 

eat uſe in Arithmetique ; either for turn- 

ing Natural and ſurd Fractions into Declimals; 

or any other defired Denomination, with ſuch 
facility and ſpeed as may be wiſhed. 


Fratlious of Frattion 5, 


In reduQion of Frattions, ſome make another, 
or more parts as fraCtions of fraCtions for one : 
that is,when there is a part of a frattionor a part 

0 


Reduttion. Igg 
of a part of a fraftion, &c. to be valued in one 
fra&tion. 


The Rale. 


Multiply all the Numerators together, the laff pro- 
dutt ſhallbe the Numer ater defired : then multiply all 
the Denominaters to gether » and this laſt product 
ſhall be che Denominator ſought. 


Example. 


Let the Fraftions of Frattions propounded be 
+ of } of x. for ſo they are uſually written; and 

et the Numerator be multiplyed:ſ{aying, 4 times 
31s 12, and 12 times 1 1s 12 umerator 
therefore required is 12 : then for the Denomi- 
nator : ſay, 5 times 4 is 20, and 20 times 2 is 40, 
for the Denominator required ; and 43 is equal 


Proof. 


Let the Unite be 40. 5, one fifth of 4o is $, and 
therefore * is 32, of which one fourth is 8, and 
+ is 24, of which one half is 12, and therefore 
22 ic the juſt ſum of all the Fraftions, This needs 


40 


no further axemplifying. 


% 


Addition. 


L2222LLLLLLL 
Addition: 


O adde many frattions into one ſum,con- 

- #. fider whether they be of one Denomina- 
= tionor divers ; it of one, then adde all the 
| papa cr together into one ſumme, that 
mme 15'the new Numerator: and the denomi- 


? > 1 . 


tator, 1n this caſe is not altered. 


Example. 


Let the fraftions to be added be 5. 4. $5. 5. 
Adde the Numerators: ſaying, 2 and 4 is 6, and 
6ands is 11, and11and 1 is12, Sothe ſumme 
of them all is '3, that is 4 Unites. 

As, let the Unite be 2o s..0nefonrth is 5 5. and 
3 is 10 s,and + is 20 s. which added to 1o 5s. is 
205. then $.is 25 5. which added to | thirty ſhil+ 
lings gives 55 s. And laſtly,+ is 5 5. Which ad- 
ded to 55 s. makes 60 5, that is 3 times 20 s, that 
15 3/7. or 3 Unites, | 

Bur if the fractions to be added , be of divers 
denomitations, as let them be 3. 5. 5. {. then 
(by the redudtion afore-going) they muſt be tur- 
nedall into onc- denomination y/ and: then my 
WL 


= Addition, hy 
Wi. F 62, LY and 22s and may 42d- 
dike ac] before : thus, 


Ore : 


In all TYUY 1484 | 
So the ſumme of all is "£2. or £7. that isz 
2 22. Which if jt be money and the Unite 1 /. it 
isthen 3 /. 15. and rod. as may be tryed thus 2 
Firſt, x of a pound, is 13 s, and 4d. 8&3 is 15's. 
and 4 is16 s. Laſtly, 2 is17s. 64, Theſe all 
added together, the ſumme is 3 /.1 5; 10 ds 


Sabtraction, 


I13 
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, 


g uU btr action. F 

| n 

y 

N SubtraCtion of one frattion from another» | |: 


JT: they be both of one denomination ; it is j 
done by taking the Numerator of one from 
the Numerator of the other , the re- | 
maine is the new Numerator , and the Deno- 
minator the ſame as beforc. 

So if 5 be ſubtrafted from 3, the remain is, | 
Es, rhe like of all others. 

Bur if they be not of one Denomination, they | . 
muſt firſt be reduced to be ſo : then that which 1s 
aid before is ſufficient. 

The golden Rule in Fraftions is the ſame as | 
in whole Numbers, I will give you but one in- 
ſtance, 

If 3 of a yard of tape coſt + of a peny, what 
ſhall one inch, thar is, 5; of a yard coſt ? 

Multiply the ſecond by the third, the product 
is 55 Which divided by 3, the quotient 1s 54; of 
a penny, for the price x; of a yard. 


Otherwiſe, 


Seeing 4 ofa yard, may be turned to 37 in- 
ches; 


SubtratFion, IT 3 


ches ; Sayyif 27 coſt 4, what 1 3 divide 3 by 245 
ic makes H for the anſwer : whichis equal - 
+_,and in the leaſt termes. WET 
And whereſoever this may be done, to-hive 
the firſt and third Numbers fra&tions of one de- 
' nomination, the beſt way is to work with their 
Numerators, not regarding their:denominator 
at all: as if 3 coſt 3, what 4? inſtead thereof 
write, if 2 coſt }, what 7 2 multiply 3 by 7, it 
 produceth *, which divided by 2, the quotient 
is 2*, and that is the anſwer in the leaſt terms. 
And all this while it ſhould have been noted, 
that the fraions are ever written in a ſmaller 
| figure then the whole Numbers, 


bo 


: he Rule of 


Fellowſhip. 


His Rule is uſefull for Merchants,and al! 
ſuch as trade in Companies, with a join | 
ſtock; and muſt ſhare a proportional par 
of the gaines, or loſle ; every one accord- 
ing to his ſtock which he laid in. 

he Rule' is two-told, with equa! time ; or 
with 1369uaktime, 

Thar which is with cqual time, is commonly 

called, The Rule of Fellowſhip wit hour rime. 

Of this we will firſt ſpeak. 


" The Rale, 


As the whole joint ſtock, i to all the gainor liſ: 
$0" is each mans particular ſtock, ; to his part of tit 
9 ate, or loſſe, 


« Example x, 

Two Merchants A. and B. buy 700 /. a yeatt 
Land for ever, (when money is at 8, per cerr.) X 
14coo /. of which A. paid 8000 /. and B. 6600 |, 
after 5 yeares (money being fallen to 6 p. Cen) 


2 | 


The Rule of Fellowſhip. Wor; 
ſell it for 18700 /, ſo there is gained 4700 jo 
ey much of this muſt A, haye ? 
Firſt, fox A: 


Say if 14000 g410C 4.700 what $000 > ans 


TE LY 


ſwer, 2685 17505 
Then for B, 
If 14000, gaine 4700, what 6000 > anfſyyer, 
2014 £22, As by the following operation gdoti; 
appeare. 
(1) For A, 
l, I, ' 
all Tt 1 4000, gain 4700, what $900, 
nt | . 
Th | 
0 14000) } 76000060 (2685 53555 
 &@ #-Y 
Or w— —_ 
28000 
ly 96000 
gg perr— 
8 4000 
| 120000 
p_ ——— 
112000 
c; 8 0000 
[ —T 
#4 _ 
7 0000 


IO0O000 ICTIBRAUIECT, 


{ 3 | (11) Fox 


«116 The Rule of fellowſhip. 


(1T) ForB. 
l. l. l. 


If 14000 gaine 4700, what 60co, 
6 


140 00)28200000(201 4 3 


w_—— —_———_— 


28000 
20000 


OS  — 
I 4000 
60000 


_— —— 
56000 
40 00 remainer, 


Here note, that this work might have becn 
much abreviared, if from each of the 2 number; 
ou had cur off two Cyphers towards the right 
La 4s hath been formerly ſhewed 1n the Com- 
pendium of Multiplication and Diviſion. 
Now for the proofe hereof, 
t you adde 2685 {358 
which js the ſum that A. gained; 
To—— 2014 STO. 


The ſumme of them is 4 7 0 ©. 
Which is equal to the rorall gain. 
And according to the proportion of theſe two 
N -mbers: rh ar is. as8to 6, or4to 3, SO they 
&-2he w1.av wared the yearly rent alſo, all the 
Mine coy received it : that is, A. ought to have 
412 /, YEeriy ; ana B, 3ool, 


Exampit 


= 15 Won = 


C_— HF = 3 


| 


| 


| 


The Rule of fellowſhip. It7 


Exams le 2. 
A.B.andC, joyne their moneys to make a 
ſtock of 250co /. of which A. laid in 1oco00o /. 
B. 8000 1. and C. put in 7eo0 7. with this (after 


| acertain time in trading) tacy gained 7500 /. 


how mult this be parted ? 
Firſt for A, 


Say, it 25000 gaine 7500, what T0060 > 

Or ſhorter, it 25 ger 7 5, what 10> Multiply 
7% by 20, it produceth 75, which divided by 25, 
the quotient 1s 3, that is, (reſtoring the 3 Cy- 
phers) 3000 /, for A. 


Then for B. 
Say, if 25000 gaine 7500, What 8000 > 
Or ſhcrter, if 250 get 75, what $0. 
Multiply and divide as the Golden Rule re- 
uires,and to the quotient,reſtore the 3 Cyphers, 
war it will be 2400 /, for B. 


Laſtly, for C, 


Say, if 250 give 75What 702 anſwer 21, to 
which put the 2 Cyphers, it makes 2100 for C. 

And theſe three 3000, 2400, and 2100, being 
added together, make 7 590, And have that pro- 
portion as the particular ſtocks had : and thzre- 
tore the work 15 right. 


] 3 (T) For 


The Rule of Fellowſhip. 
(T) for A, 


If 25 gaine 7 1, what 105, 


7 
25(3 3cool, for. 
z P 


L 4 — _ 4 
— * 
bh — 2 ; , 


(II) for B. 


If 2$co gaine 75, what $o 5 
80 


250)6000(24 


5 0 O 
T0000 


mY — 


WEE 


2 4 co for B, 


| 


The Rule of Fellowſhip. 


(ITT) for C;" 7 
It z50 gaine 75, what 70.2. 5% 


os" "2" + 
| nn ——— 


250 )J52 5 o0G;2t + | 


—— 


520 
34TH 


pon SENS = 
3, £6. RS. 
2100 forC.: Pun 
Andif inſtead of gaining 75004. whereby: 6- 
very one 15 ſuppoſed to have his ſtock, and apart 
of the gaines ; they had loſt 550wv' 7. theri their 
particular ſtocks had not been due to themzhyr 
ſo much as would be left aftertheir roma 
nal parts of the loflewere abated.) + 5: 2112 4 
Example 2, 1 v5 povle 
A. B and C. with a joynt ſtock of 250900 /, 
oaine 7500 : of which A. gets 3000. B. 2400. 
C. 2100, what was their ſtocks? . W 
This is but the Converſe of the former, there- 
fore ſay, it 7500 require 25000) what doth 3000 
require? 10000 for A. and ſo work for the o- 
ther two. ” 
Many examples are of little ' uſe, /(except to 
load the Readers memory) where the Rules fo 
ſhort and plaine, I will htrekiee adde no*mote 
to this part of the Rule, bur immediately come 


to the Rule of Fellowſhip withttime, 
I 4 The 


PPS PETERS ED 
The Rule of Fellowſhip 


with time, 


His Rule is tobe uſed when the times of the 
| JI continuance of the particular ſtocks are un- 
equal, and differ; ſo that here the difference oi 
ine, and alſo the differeuce of ſtock being both 

to be conſidered ;; it can be done no better way 
'then by taking the Power of them both to be the 
particular ſtock; and allthoſe Powers added, to 
The whole ſtock, that which I call the Power, 
is the produtt of the money of every one, mult! 
plyed by his time ; And then 
4 +26 Spartans 


ett ate. 


at. ——_. 


F-5 The Role. .. 


 Axethe ſumme of thoſe Prodafts, is to the white 
gain : ſois each particular proautt,ro us part of the 


gain, 
| Queſtion T, 
-- Three Merchants, A, B, C, make a ſtock of 


30000 /; of which A, layes in 4ooo for 3 months, 
- B. 3000], for 6 months ; and C, 30co/. for $ 
months, with this. they gainc 20c0 7, 1yhat is 

each mans ſhare ? 


Firſt, 


The Rule of Fellowſhip with time, 121 


Firſt, for A.multiply 4000 by 2, it makes 12000, 
let that be accounted his particular ſtock, 

Secondly, for B, multiply 3oc o by 6, it makes 
18000, 

Laſtly, for C.multiply 2000 by 8, it yraducerh 
24000, for his ſtock , adde theſe, they make 
54000 /, for the generall ſtock ; then ſay, 


For A. 
If 54000 give 2000, what 12000 > anſwer, 
444 34555" 
Then for B. 


If 54000 g1Ve 2000, Waat 18000? anſwer, 


666 +5222, 
Laſtly, for C. 

If 54cCCO g1VC 2000, what 24000 ? anſwer, 
888 #7255 

The ; Fractions may be reduced (by dividin 
each Numerator, and Denominator by 6000 
and then the 3 ſhares will be 4444. 666 5. and 
888 5. which altogerher make 2000, as they 


ought. 
Dueſt. 2. 

Three Farmers, A. B. and C. lay out 10607, to 
ſtock their grounds with Cattel, of which A. put 
in 200 /, for 6 yeares ; B. had 300 /. going for 4 
yeares ; and C', 500 /, for 2 years; atthe end (b 
unſcaſonable times) there was loſt 200 /, whic 
made the remain of their ſtock but 800 /, what 
had each man left ? | 

Multiply :co by 6, 1t gives 1200 : Likewiſe, 
200 by 4, it gives 1209. Laſtly, 5oo by 2, the pro- 
duCt 1s 1000 ; all theſe are 5400 for the joyng 


ftock, | 'Then 


t*#3 TheRuleof Fellowſhip with time, 
Then firſt for A. 

Say it 3400 loſe 200, what 1200? anſwer, 
70 3525 for Az to which B is equal, becauſe the 
power of his ſtock is fo. 

| Therefore for C. 

Say , if 3400 loſe 200, what 1000 ? anſwer, 
53 353%, Sothe 3 ſhares are 7053-70 3%and 284?, 
equal to 200, 

Now becauſe A pur in 200 /, and loſt 56 33,ſub- 
tract the loſle from the ſtock, remains x 2g 44, 
And ſodoing for B, his remain will be 289 44. 
And for C. his remainis 441 $$, Now thelc 
three remaines, 1294, 229 4t, and 441 £ 
make up 800 /, which was the whole remain. 
Queſt. 3. 
X A; rents a cloſe for a year to pay $0 /. he puts 
into it 200 ſheep : 2 months after B. puts 40 ſheep 
1#-;29d 5 months after that C, puts in 100 ſhcep; 
owe nuch muit every one pay of the rear > 
Multiply 200 by 1 2, it produceth 24 00 


And 40 by 10, produceth, 400 

, : Laſtly, 100 by 5, (which 1s C time) producerh 
vir "ol 
Inall 3300 


in Then for A, 
© Tf 3300 pay 80, what 2400 ? anſwer, 58 5-.. 
IGEH'7; Then for B. 

If 3 300 pay 80, what 400? anſwers 9 433% 
And for C. 

Tf 13300 pay $0, what 500? anſwer, 12 57. 
-- The whole numbers make 79, andthe broken 
htumbers make 1, Jn all $0, 

Note, 


The Rale of Fellowſhip with trme, 123 | 


MNote. X 
Whereas, hitherto we have conſidered one! 
difterence of time and money ;'it may be note, 
that there may be differences of ether kings ,- as 
perſons or place; but whatſoever they are the yow- 
cr of all is found like theſe by multiplication ; 
andare to be worked like theſe , with ſo many 
Uſes of the Golden: Rule, as the queſtion requires, 


[ will therefore adde bur one queſtion: mare; 


which 1s this, 
| Leſt. 4. x = 

One leavesa Legacy of goo 1. amones foure 
Kinsfolks. A. B. C. D; ſo as B may have twice 
as much as A, and C thrice as much as Band D 
as much and half as much as C, what is every 
one to have ? 78 

Say, if Aber,Bis 2, C6, andD c, add thefe 
Numbers : x, 2, 6,9 together, they give 18, then 
fay, If 18 require geo, what 1 ? anſwer is 50. 30 
A is to have 501. B1oo7.C ;ooo!l. and D 4594 
which are their juſt parts ; and altagether_gre c» 
qual t9 goo /, andthe work right. | 


The 
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The Rule of Alligation. 


His hath its name from binding, tying, or 
uniting many particulars in one Maſſe or 
Summe, the nature of it will be under- 
ſtood in working ſome Queſtions or Examples. 


Queſt. 1. 


A Corne Maſter would mix 4 ſorts of grain* |} 
together, viz. wheat at 4 s. the buſhel, wheat a' 
45.64. the buſhel ; Rie, at 3 s. the buſhel, and 
Barly art 2 s, 8 4.the buſhel; fo as to make 15 
quarters in all, to be (old at 3 s. 6 4. the buſhel] ; 
How much muſt he take of cach > 


; j- | Place them as in the 
Margin,ſo as a greater 
and leſſer may ſtill be 
together,as 4 with 25 

and 4 with 2,and placc 

T | the price required by it 

I ſelfe toward the leit 


V3 
refer 
WO) > 


0 . . | _ 
cular given, anda buſhel of that required,as th? 
ditierence 


The Ruleof Alligation. 125 
difterence betwixt 4 1 and 3 4 is 1, Which muſt 
not be placed againſt 4 4, but againſt that num. 
ber linked with 4 £, that is, againſt 2 3, and (6 
muſt all the differences be ordered, as 1S caſfie to 
be ſeen in the Margine : then 


The Rule. 

Multiply the whole Mafſe to be made, by 
any particular difference ; and divide the pro- 
du by the ſumme of all che differences, the 
quotient ſhall be the juſt quantiry of that parti- 
cular kind, whoſe price ſtandeth againſt the dif- 
ference you worked with. 


Example, 


Firſt turne the quarters into buſhels, by ſay- 
ing, 8 times 15 i$120: thenfor the quantity of 
the firſt ſort at 44 : multiply 120 by 5, the pro- 
du& is 100, which divided by 2 4, the quotient is 
25 £. buthels of that ſort at 45.6 4, and working 
- for every of the other; they wil be found to be 
- thus * 


Arqs. 64. 3572 

gt 4 oe N ” PA buſhels. 
Ar 25.8 4d. 2%) 

In all I 20 bufhels. 


Now to prove this right ; firſt multiply rhe 
whole Maſle 1 2e buſhels, by the delired price, 
2 5z 5, Omitting the denominations, the ſumue 


IS 420 5, 
Ther 


126 The Rule of Alligation, 
 Thenſecondly', multiply 35 4 by 43; it is, 


| 158 22 
And 21 7 by q It produces 84 33 
And 21 + by 3» it makes 632 
And 42 £& by 25» 1s T1225 

Inall 4 20 


Bur ſo much all ſhould be worth in ſhillings, 
And therefore the queſtion is rightly ſolved, 


- Daeſt. 2, 

One hath 6 ſorts of Fruits at ſeverall pricey 
Dates at 2 s. Almonds at 1 5. 4 d. Currance at 
104. Raiſons at 5 4, Prunes at 4 4. and Figs at 
24. the pound ; and would take of every fort 
foinc to make a mixed quantity of 3o /. weight 
rofell one with another for 9g 4. the pound, how 
much muſt hertake of each 2 


a—_ 340: \ 

, Having placed 

p— 6 the Numbers & 

205 «4 their difteren- 

| | ces, and the ſum 
| «A | 30 of thoſe difle- 
| > rences diſt in&tly 
| A kr as hath beene 
Ln 4 i7 ſhewed before , 

E-2 Ny hs and may be ſeen 
ll. 2 12) by rhe figure in 


Sam 28 che Margine: the 
4 | w__ worke 1s cver- 
more like that in the former queſtion, So 26 is 
the firſt nunaber in the GeldenRule ;, 30 EAT 
£Q11G 


a Wa 


_ GY 
) 
_ 


kev. Ee. a. - 


The Rule of Alligation. 127. 


cond (which that may not be forgotten may be 
ſet at the right ſide of the figure) & every par- 
ticular difference, as 6,534, SC. 1s the third , the 
Rule to be repeated till all the difterences have 
been employed. | 

So 20, multiplyed by 6, produceth 180, which 
Divided by 8, the quotient 1$ 43x of a pound 
weight : and ſo much muſt be taken of Dares, at 
24 4, 

Secondly, 5 times 30 1s 150, which divided by 
28, the quotient is 3 35 for Almonds. And work- 
ing after the (ame manner with 4 1, 7, I 5, their 
ive quantities will be found to be theſe ; 


poun, 38 parts, 


Dates 4, 28 
Almonds 3, 36 
Currance - 
Raiſons O, 3O 
Prunes 5, 20 
Figges IT, 33 


_—_ __-- — RN J——a—_——_— 4 


Inall 26, 152 


That is 26 42, and the redution of the frati- 
on will make it 30aas It ought to be,and by com- 
paring the prices of theſe particulars added, with 
the price of 20 /, weight, at 94. per. 1. weight, 
which makes 270 4, this may be proved like the 
former, 

But that the Reader may be perfett in it, I will 
doe it here alſo, as followeth. 

Say firſt, 24 rimes 4 is 96, and 24 tines 28 

| iS 
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is 672 : for the firſt, ſet them thus: 96, 673 


And 16 times 3 1s 48 j —_ h 
and 16 times 36 15576 402 57 


And 10 times 3 1s 30, p ; 
43nd 10 times 6 1560 C $0209 It 
And 5 times 30 is 150 O ©, 150 Y 
And 4 times 5 1s 20, Q = ah ' 
and 4 times 20 is 80 4 ? | 
Laſtly,; times 11 1s 352 ne” @ 
and 3 times 32 1s 96 B 
In all @227,1634 : 


Now this, 1624 being the ſumme of the Nu- | 
merators of Frattions, whole common denomi- { 
nator is 38, muſt be divided by 38, and the quo- 
tient will be 42, which added to the whole num- 
ber 227 : the ſurnme is 270. And fo much is 30 
—— by 9, which ſhewes the work to be 
right. 

4 The Combination, or linking of Numbers 
may be varicd at pleaſure, as whereas above | 
lin ed 24,and 2,alfo 16 with 4, and 10 with 5, 
ir might have been 24 with 5, and 16 With 4,and 
10 with 3. Or 24 with 4, and 16 withz, and 10 
with 4, of which diverſity of linking'would fol- 
low diverſity of ſolutions, but all true, as the 
Reader may eaſily prove by himſelf. 

Likewiſe, it rhe ts, to be linked were 2, 
5» 7, Or any odd Number, one of them may bc 
linked to two ſeyerally,to make the worke even. 


—_— <a #4 cs I 


Example, 


 TheRwlerf Allipation 
Example 3 
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If the Numbers were 12, to; 8; 6 and 4; and 
the meane or common price required were 9, 
you might firſt linke them as you ſee here, tak- 


ing 12 WWICe, Or elſe 
you might take any 
other twice as you 
| ſhall like ; and ſo the 
worke will be pay 
way right, thou 
not the ſame x it the 
differences be rightly 
ſet off and orderly u- 


| ſe<asis ravghr before inthe firſt 


Oneſt. 3. 


| 


| 


_— 
Queſtion; - 


A Goldſmith would mix 3 ſorts of filver, 
A. B. C. A is 104. weight better ; B 7 d. weight 
better ; and C 44. weight better, ro make air 11- 
got of 50 /, weight, which ſhould be in fine(s $4. 


weight better : 
_ —_= 

Set them, 

their diffe- 

rences, and 

rhe ſumme 

of their dit- 

ferences as 

Mm the Mar- 

gINe, 


How much muſt be taken o! 
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x Then firſt, 5o mulciplyedby 4, 2 0 


and divided by g, quotient 1$ . 
; | 2 5© tultiplycd by 1, and fo 
divideeby-g, quotient1s 9 
3. 50 mulriplyed by 2, and 100 
divided by -9, quotient is 9 
+ Andagajn, the ſame 'S 
HE lnall 45 
Which is equal to 50, the __ required, 
Now the firftfrattion multiplyed by 10, (6 | 
mitting the Denominator)'is 2000 
The ſecond alſo by 10 gives 500 
The third'by 7 makes 200 
The laſt by 4 makes 4 00 
In all 3600 


That is, *$* which is equal to 4oo, and if the 
whole Ingot 50, be multiplyed by the berterneſle 
required, namely, by 8, they ſhall produce 4c 
allo : So this is proved. 

In every Alligation, or linking of two num- 
bers, this 1s evident, that if the ſumme of the 
numbers linked be greater then the mean Num- 
ber required taken {Oo many times as there are 
numders to be linked , rhe queſtion would hc 
ab{urd ; and the refolution thereof imyoflible 
Aad this ſhall ſerve tor the rule of Alligation. 


The 


Falk Poſition: 


-% 


which are not preſently fit for the Golden 

Rule ; and therefore 1n ſtead of. the trae 

Number which is ſought : Suppoſe any 
number great or ſmall, and-make triall of it, 
whether it reſolve the queſtion without any er- 
rour ; if ſo, it is the true Number : if not, note 
what errour is at the end of the worke, and 
whether it be too much or roo litrle;if roo much, 
marke it thus + bur if roo little, thus — 
Then ſuppoſe againe another Number , ( it 
imports not whether it be neerer or further oft ) 
andtry as before, and marke that errour alſo ; 


And then 


Ti Rule ſerves to reſolve queſtions , 


The Rule, 


Multiply the firſt Poſition by the ſecoml Erronr, 
«nd the ſecond Poſition by the firſt erroar, and (if 
ie errours be both + or both —) Subtraft the 


CB fſer produtt from the greater, and keep the remaine 


fir a Dividewd;aud the difference of the errours for the 
K 2 Diviſor 3 
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Diviſor ; the-quoticnt of thatdiviſion is the true 
Number required. 

- Bur. if the errours had been'one + rhe other 
— thenthe ſumme of the products added toge- 
ther had been the Dividend< and the fummed} 
the errours the Diviſor, the reſt of the work the 
{ame as before, 

Oneſtion 1, 


A man is to drive 48 yong Tnrkies 4 
miles ; and for every Turkie which comes alin 
ro the end of the journey, he is to rece1ve } 4 
but for every one which dyes by the way, he! 
© pay 6 4. at the endhe received 72 d. How mr 
ny dyed by the way ? 

Let the firſt ſuppoſition be 

That by the way there dyed 

For them he was to pay 1204. and fot 
' 38 which lived, he was to receive 84 #. 

{1 he paid more then hereceived 
and ſhonld have got clearc 


Wherefore the firſt errour is 


Let the ſecond ſuppoſition be 
\,For theſc he paid 604. and for the reſt he it 
 xeived 114 4. the difference is 54, and ſhovid 
92: ſothe (ccond errour is —| 

Now 2o multiplyed by 18, produceth 360 
and 10 by 168 produceth ro80 

and the difference is 720 for the Dividend, 1K 
wile the difference of the errours is 9o lor ll 
Diviſor,. and the quotient is 8, which is the! 
Number of thoſe he loſt by the way, As may" 
proved by trial Oh, 


-=_ 1 4 


truc 


thet 


J8C- 
Ie 0f 


c the 
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Lueſtion 2, | 


If it were required to make up a Pound fer” 
ling of ſhillings and groats onely ; and ſo as the 
number of groats,may be to the Nnmber of ſhil>. 
lings, as 7 to 1, how many ſhillings muſt there 


be ? 

Firſt, {upyoſe the ſhillings 4 
then the groats muſt be equal to16 £, | 
that is 48 groats ; bur the ſhillings 
taken 7 times are :8, to which 
a8 ſhould be equal, bur is + 20. 

Secondly, ſuppoſe the ſhillings 3 
then the groats (making 18 s,) are 255 


| which ſhould be equal to 7 times 2, but is + 49 


Multiply 4 by 49 produdtt is 160, then 


'# Multiply 2 by 20, theprodudt is 40, which ta- 


ken from 160, reſts tor the Dividend 120 
And the difference of crrours is 29 
Laſtly, 1 20 divided by 20, quotient is 6 
The number of ſhillings therefore is 6 
And the number of groats is 43 


Butas 7 to 1,0 is 6 times 7 which is 42 to 6 
times 1 which is 6 : ſo the work is done, 


Queſt. }, 

If there be 4 ſeveral weights, A. B. C.D, of 
which D is 24 ounces, and C is double to B, and 
triple to A, and D with twice A is double to C, 
and quadruple to B ; How much doth cycry ane 
of theſe weights weigh ? | 


Fix t 
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Firſt, ſup le A to be 

then D with twice A is 24, and 16,that is 49 

of which C being the halfe is 20, and B 10 

' Now thrice A 1s 243 to which C ſhould be 

cqua], but is —_— 

' Secondly, let A be ſuppoſed | 

then D, more twice A, is 32, and C 16 

and B is 8, but thrice A is 12, to which 16 

ſhould be equal, but is ' +4 

Then 8 multiplyed by 4, gives 32, an 

4 by 4, produceth 16 : both theſe products give 

48 tor the Dividend ; and the ſumme of the er 

rours (becauſe the firſt is —, the other +) give; 

8, for the Diviſor ; and the quotient will be 6, to 

which A is equal, and twice A more, D is 26,0 

which C, (being halfe is x8, arndB is9, and ff « 

thrice A is equa] to C, namely 18, and all right, 

" Whereas the firſt errour js equal here to the 

ſecond, it followes that the Poſitions were e- | | 

qually falſe:and therefore their difference which 

is 4, being parted into 2 equal parts 2 and 2, it 

2 betaken'trom 8, the remaine is'the true num- 

ber 6, or if 2, be added to 4, (which was the e- || * 

cond poſition) the ſumme will be alſo 6. ' 
| 
| 
| 


ws BS © HK: Hhy)}}_ = 4 


And turthcr z- whenſoever the crrours tc 
one'+, the other —, though they be not equal; 
yet then if the difference berween the poſitions 

parted into 2 parts, which are in proportion 
one to another, as the two crrours are one t04- 
nother reſpeCtively : then if the firſt part be ta- 
ken from the firſt poſition (if that be the greatet) 
or adde to it (it it be the lefſe, the ſame Num: 
ber required 1s thereby had, A 
. : 
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As, let the laſt queſtion be reſumed, 


And let the firſt poſition for A be 15 
Thea the firſt crrour will be —— 
Then let the ſecond poſition be 2 
And ſo the ſecond crrour will be + 5 


And the difference of p2 1{:tions is 72, 
which divided into 2 parts < and 4, which have 
that proportion one to another as have the er- 
rours 18 and 6, then if the Frit part 9, be ra- 
ken from the firſt poſition 1 5, there remains th- 
true Number 5. Or elfe it the ſecond part x b: 
added to the ſecond potition z : thereby aifo is 
made the true Number c. 

The way of parting 12, (or any other) into 
two parts proportional with the errours is catily 
done by the Golden Rale, thus s 


As the f\umme of the Errours 24 

isto the dittkcrence of p3ſitions 12 
$015 the greater crrour 18 

tothe greater part required, nam2ly, 9. 

Many other queſtions are in other bookes 
exemolited and wronght by this Rule ; but ſce- 
ing | intend not to write a great booke ; and 3l- 
Oecauſe {ome of thoſe queſtions may be caſi- 
ly reſolved without this Rule, I will adde 
no m2re : onely mention one of thoſe quc- 
ſions, 

[f there be a Ciſter:2e with 4 Cocks, which 
holds $ barrels of water, and the firſt cock will 
run itall out in 6 houres, the ſecond in 4, th- 
third in 2, and the laſt in 2 houres : in what time 
ſhall all of chega runne it out > 


R 4 If 
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If the firſt in 6 houres runne $ 
the ſecond in the ſame time would run 12 


136 


Then ſay, if 60 requires : what $ > 


the $ barrels of Watcr, 


the third I6 
the laſt 24 
In all" \62: 


The anſwer 43,that is + of an hour; in which 
time all the 4 Cocks together would run out al 


hich 
all 


<> 


eee oapmons 


The Rule of 


Ceres and Virginum. 


| His is the moſt uncertaine, and unneceſ- 
ſary Rule in Arithmetique ; being (el- 
[| dome uſed except in ſporting queſtions, 
to puzzle yong beginners , With caſte 


problems ; ſuch as tollow. 


Queſt, 1. 


A Caterer bought 8 birds of 2 ſorts, as Geeſe 
and Henns for 20 :. the Geeſe coſt 4 -. a piece, 
the Hens 2 s. a piece ; How many did he buy of 
each ſort 2 

This may be done by the Rule of Falſe ; and 
alſo thus : multiply the whole number 8 into the 
leaff price 2,it produceth 16, which taken from the 
whole price 20, refts 4 for a Dividend ; which divi+ 
ard by 2, which u the difference of the particular pri= 
ces, the quotient 15 2, for the number of Geeſe ; and 6 
wt be for the Hens: the proofe is caſic, 


Oneſt, 2. 


Tf 23 Perſons, Men, Women and- Children 
ſpend 
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ſpend 26 ſhillings ; ſo that every man payes 2 e; 
every woman 1 s, every child 64, How many 
is there of each ſort ? 


The Rule. 


Multiply the number of Perſons by the leaſt ex- 
penſe, and rake the produtl of it from the whole ex- 
penſe, the reft ſhall be the Dividesd ; which divided 
by the difference betwixt the greateſt and leaſt parti- 
cular expences : the quotient ts a Number which the 
Number of men (or they which ſpend moſt.) comes neer 
zo : but cannot exceed : or if the ſaid Dividend be 
aividedby the ſumme of the greateſt and leaſt ex- 
pences,the quotient ts a Number then which the Num: 
her of men (or thoſe which ſpend moſt) canner be 
wewch leſſe, 

So here 21 multiplyed by 6 4. that is, by t, the 

rodutt is 10 5, which taken from 26, reſts 1 5 :, 
- the Dividend ; and then taking + from 2, 
reſts 1 2 for the Diviſor, and the quotient is *;, 
Which is ſomething more then 1s, the Number 
of men thercfore mult be hut 9, 

Then turne the Dividend , and the Diviſor 
both into whole Numbers, by multiplying them 
by the common Denominator 2, ſo they reduced 
will be 31 and 3, as before is to be {een in the 
quotient. 

Multiply the Diviſor 2, by &, (which is the 
Number of Men) the product is 275, which ta» 
ken from 31, (which is the reduced Dividend) 
the remaine is 4, for the Number of Women ; 
and the Children muſt bc 8. 

Ee 7 | Ex ample 
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Exam ple, 
9 menat 2s. each 13x 
4 women at 1 s, each 4. 
8 children at 64. cach 4 
Inall 21 In all 26 


But the number of men may be alſo $, which 
multiplyed by the reduced Diviſor 3, produtt is 
24» Which taken from 31 , the remaine is 7 for 
the women ; and then the childrea muſt be 6. 


Example 2. 
$ men at 25, cach 15 
7 women at 1 s., each 7 
6 children at 6 4. cach 3 


——_— | — — 


| In all 21 In all 26 


Or the number of men may be 7, which mul- 
tiplyed by 3, produceth 21, which taken from 
31, remaines 10 for the women ; and 4 children, 


Example -_ 


7 men at 2 f. eacn 145. 
Io Women at 1 s,cach 10 
4 childrcnart 64, cach 2 


———— — 


ſnall 21 26 
So here ig already ſ&gn 3 various folio ot 
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this queſtion, which makes this Rule the leſle tg. 


be regarded, Bur further, the number of men 
may be 10. and not more, for it you put them 
r 1, that multiplyed by 3 , produceth 33 , which 
is greater then 31,from which it ſhould be taken, 
bur 1 ſay it may be 10, and then there 1s only one 
woman, and 5 children : this confirmes the tor- 
mer part of the Rule. 

Now for the later part, if the Dividend 31 
bedivided by the ſumme of the two extreme cx- 
pen(es (reduced by doubling as the Dividend 1s) 
4,the quotient will be 7 2, . iu the men may be 
4 as hath been ſhewed ; bur they may be alſo 
bit £, and fewer they cannot be : as 6 men, 13 
Women and 2 children ; for if you put them 5, 
char multiplved by 3, produceth « 5, which take: 
from 27, there remaines 16 for the women, and 
ſo there ſhould be no children : which is contra- 
ry to the ſuppoſition. 


And further, becauſe the quotient was 7 5s the 


number of men might be fo, it pure Arithme- 
tical diviſion be onely regarded : and then rhe 
women alſoarc in number 7 5, and the children 
5 &» as May caſily betryced ; I need not exem- 


plife 1t, 
Queſt. 3. 


If there be an Exhibition of goo /, per aunum 
to 3o perſons : ſome Clerks, ſome meſlengers, 
and ſome door-keepers, at 60 /. cach Clerk, 40 /. 
cach meſſenger, and 20 /. each door-keeper, how 
many mult there be of cach ſort ? | 
_ Multiply: (according to the Rule) 30 by 20; 
the product is 600, which raken from gco, £e- 

Oo; os Mains 


"2+ Divas - 
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mains 300 for the Dividend ; and 6o want 26, 
that is, 40, for the Diviſor : and the quotient is 
7 2,and more the Clerks cannot be ; Alſo di- 
yide by 60 more 20, that is 80, quotient 1s 3 5, 
and much fewer the Clerks cannot be. | 

Not to ſtand upon the Fractions (in this caſe 
of dividing men ) the Clerks may be 7,6 5, 4, 
or 3: and the meſſengers 1 3, 5,7, Or 9, and 
the Door-keepers 22, 21, 20, 19, Or 18, that the 
Clerks cannot(in whole Numbers)be more then 
7, or leſle then 3. may thus be proved ; Firſt, let 
them be 8, then $ times 40 is 320, Which 1s more 
then 300, out of which it ſhoald be taken : Se- 
condly, let them be 2, then 2 times 40 1s 80, out 
of 300 remains 220, which divided by 20, gives 
the quotient 11, for the meſſengers ; ſo the clerks 
and meſſengers being 13, the remaine thereof to 
39, namely 17 mult be door-keepers. 


but, 
2 Clerks at 66 1. each 1200, 


11 Meſſengers at qo /. cach #480 
17 Door-keepers at 201, cach 349: 


In all 30 Inall 940 


Which is 401, too much, therefore the Clerks 


cannot be two, 
Wote, 


It may be asked, why the remaine 220 ſhould 
be divided by 20 : whereas the like remaine in 
the former Example, namely 16, was taken 
(without any divifzon) abſolutely for the _ 

r 
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ber of women, or middle number ? I anſwer, 
alchough the greateſt or firſt-Number being 
found, (as here to be 2) the reſidue of 2 to 3o, 
might be rightly parted into 2 fit parts in the 
ſame manner as the firſt queſtion of this Rule 
was reſolved , or elſe by the Rule of falſe : yer 
to give further ſatisfaCtion, rhe cauſe of this is, 
the difference berwixtthe 2 leſſer expences, was 
there + which (before the diviſion) was reduced 
to 1, which neither multiplies nor divides any 
Number,bur leaves it the ſame : whereas,in this 
laſt;the middle expenſe (or exhibition)being 40, 
and the leaſt 20, the difference of them was 20, 
by which dividing the Remaine of the laſt ſub- 
traction 2 the quotient is ever the Number of thc 
middle perſons. Which may ſerve as an addi- 
tion to the Rutle, whete the ſorts of things arc 
bur three. 


neſt, 4. 

If there be to perſong of 4 ſeverall Countries, 
Engliſh, French, Dutch, and Spaniſh, to pay 4 Debt 
of 1000 /. Sothatevery Engliſh man payes 50 /, 
every French fnan 70 /. every Dutch man 1 30 /, 
and cyery Spaniard 150 /, How many is there 
of each ? 
| The Dividend,(accordiug to the former Rulc) 
1s 500, 

Now to make the Diviſor, take his ſumme 
that payes leaſt (namely 50) out of cach of the 
other three 150, 130, and 70, and the Remaines 
Will be 100, $a, and 20. | | 

Add the firſt and laſt for the Diviſor, it is 120, 
And the quotient will be 4 7; and the Spaniard 
cannot be more, Secondly, 
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Secondly, adde the firſt and ſecond together fo 
the Diviſor ; ir is 180, and the quotient 13 23 
and the Spaniards cannot be lefle. 

I meane, they cannot be much more then 4, or 
lefle then 2 : and therefore, ſeeing any one ſolu- 
tion will ſerve, let them be 2, and by that mul- 
tiply 10, and take the produtt out of 500, there 
remaines 200 for a ſerond Dividend, which di- 
vided by (the ſecond remain) 80, the quotient is 
2 +: therefore the Dutchmen are 24 which mul- 
tiplyed by 80, make 160, take that our of 200, 
there remaines 40 for a third Dividend : which 
divided by (the third remaine) 20, the quotient 
is 2 tor the French-men alſo ; and conſequently 
the Engliſh muſt be 2, becauſe all of them are 10. 
Bur the Spagiards.may be alſo 4 or 2. 


Example. 
4 Spaniards, at 1 50 /. each 606 
1 Dutchman at 130 41 I 30 
1 Frenchman, at 70 /. 70 
4 Eogliſh, at 50/. cach 200 
— Do  — — 
I0 In all 1000 
2 Syaniards at 156 /. cach 300 
3 Dutch, at 130 7. cach 390 
3 French, at 50 /, each 210 
2 Engliſh, at 501, cach I00 


10 In all 1000 
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The reafon why the Spaniards and Engliſh, as 
alſo the Dutch and French are cqual in number, 
is beca"ſe their payments differ equally from 
10:, which is che mean ſumme with which 10 
mea ſhould yay 1000 /. and making it fo, this 
queſtion, and many other of rhis nature may be 
anſwered by the Rule of Alligation : thus, 

_ 5O If 16@ give 10, 
| | what 50 2 Anſwet 
30 is 2 £> (that 1s in 
== M FI. this caſe 3) for the 

| Spaniards; and as 
| many for the En- 


R—_ O . . 
3 gliſh, becauſe their 
1 * eps Fo | reſpeCtive difteten- 
T6 _ ces from 100, the 


one 50 more ; the 
Engliſh 5o, lefſe are equal, 
And alfo, becauſe the other two differences 
20 and :0 arc equa] : the Number of the Freach 
is equal tothe Number of the Dutch, 
Bur both thoſe n:1mberstogerher are 4,becau(c 
3 Spaniards, ani} 3 Engliſh taken our of 10 , thc 
remaine muſt be 4. 
Wherefore the Number of the French is 2, 
and the Dutc!: alto arc 2. 


Or thus 
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Or thus 

Accounting the | 30 
men in the fame | a 
order as before. | « | JO 

If 160 require 10, ts 
what 20> Ico | 

Anſwer 1s 1 373, = 50 
(that 1s, 1n this caſe | 
2) for the Spani- Wn 
ards; and conſe- t60 
quently 2 Engliſh, 


and therefore the Erench and Durch each ” 

Bur where ariy one of the particular ſumriies, 
Is ou! to the mean ſumme;, there this cannot ſs 
we 


be done by Alligation, 
Example, 


If one ſhould buy 12 loaves of bread for i + 
Fence, ſothat ſome might be two-peny ; ſome 

ny; ſome halt-peny ; and ſome farthing 
oaves: and 1t be required to know hoiy many 
he muſt buy of each; then becaiile of r 2 loaves 
for 1 2 pence, the meane price 19 1, but one of the 
w—_ _tngaito 1» there ſhould he no periy 
caves, becauſe there js no difference betWixt the 
mcarie pricey and 2 peny 


L Biz 
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Bur it may be found by the Rule of Ceres ar 


V:irginus, to be either, 
4 two peny loaves 8 pence || 
2 peny loaves 2 pence ||. 
2 half-peny loaves 1 peny | 
4 farthing loavyes 1 peny | 
In all 12 loaves. In all 12 pence. 
Or elle, 
3 twopeny loaves 6 4d, 
4 peny loaves 4 
3 hal -peny loaves 15 
2 farthing loaves 05 
In all 12 Inall 12 
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Extraction of 


Roots, 


Nd firſt for the ſquare Root, that is, 4 
ſquare Number being given, to finde the 
root or {ide of it in a Number ; which 
| root or ſide, being multiplyed into ir felf, 
; muſt therefore produce . oa ſquare Number. 

'  Thedoing of this is ſhewed in (almoſt) all 
books of Arithmetique ; and the reaſon of it 
(in ſome) which is taken from the fourth pro- 
pion of the ſecond book of Exclide ; which 

Ny 

If -a right line be divided by chance ; the ſquares 
mage of the parts, together with the Reit angle made 
of = parts twice , . 1s equal to the ſquare of the 
whole, 


\ 


Example, 


Let the line A B, be divided, by charice in 
the point E, it is manifeſt that the ſquare of A B, 
ual to the 

to the 

{quare 


that is the ſquare A BDC, is ec 
[quare of L O, that 's of AE, an 
fp : 


148 Exiraition of Roots. 


68 


R 


_ 
_—_— OE" 0 


parts A E, and BE) twice according to the pro- 


poſition. 
ow let A B, be ſuppoſed 20. AE 15 + and 


Py, 
Then the ſquare of A B, (which is made by 
multiplying the root 20 into it (elfe) is equal 
to 400, ; 
And the ſquare A E, that is, 15 times 15 1s c- 
qual to 225 
And the ſquareof BE is5 timess 25 
And the reQangle A O, 5 times 15 75 
And taercfangleD O, 5 times 15 75 


Inall 4006 
which is equal to the ſquare of AB, as before, 
It thexetore a ſquare Number, as 334084 be 
PING. 
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149 


given to have the root extratted - firſt, make a 
point over 4» (the place of Unity) and another 9- 
yer o,the ſecond figure from it ; and (ſo another 
over 2,the ſecond figure from o, towards the 
left hand, obſerving the like order ſtill it there 


were more ſecondary figures, point them all as 


inthe Margiae ; 


Then looke at the figures under 
the firſt point towards the left 
hand, which are 33, and take the 
greateſt {quare root of them,which 
55. (for 6 times6 is 36) and ſay 
5 times 5 is 25. which take our 
of +2, there remaines es 

Then multiply the root 5 by 
20, It gives 100 for a Diviſor ; and 
the Dividend is 840, namely, the 
hgures which reach to the next 
point, and ſo the quotient might be 
8, bur muſt be but 7, becauſe the 
ſquare of the quotient, being now 
49, mult (together with 7 times the 
Diviſor) be taken our of 84c. 

And the remainer will be 

Adde this laſt quotient 9, being 
put to the former quotient 5, after 
the manner uſed in plain diviſion, 
it will be 57 > which multiply (till 
4 20,the produdtt is 1140 for a new 

iviſor, and the Dividend (becauſe 
there remaines but one point) isall 
the figures 9184. 


L3 


334984. 
35 


..0840 $4 
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And 


Eztriftion 8 Roots, 
And the .qaotient can be but 8;|| « 


and $rimes $ 1s 
; —_ 


In all | 9184 


. Which taken out of the remaine 9184, there 
now remaines nothing : which ſhews rhe ſquare 
324024 is juſtly reſolved, and putting the lf 
quotient 8 to the two former, 5 and 7, the whole 
will be 578, which is therrne root required. 

And the parts of it, if they be 3, are 500, 70, 
anJ18, Orif butrwo570ands. And rhie truth 
may b: either way provedby adding the ſquare 
and twice the. reftangles of the parts ; fot. the 
ſum of them ſhall be equal to the whole ſquare 
324084, as harh been ſhewed before. 

It is ever certaine that there ſhall be as 'many 
houres, or places of figures in the root, as there 
are points in the ſquare, ordered as before. 


And by rcadi ig this little ſeriouſly, may any 


one be able tofind the root of any other ſquare 
whatſoever : the firſt opcration in all being to 
take the”greateſt ſquare. contained under that 
point next the left hand, and put the root there- 
of for the firſt figure in 4 quotient, 

The ſecondary operation, mult be repeated fo 
often as there are remaining points ; as hath 
been plainly ſhewed in the foregoing Example, 

I will therefore adde no more, Bir give you 
two other ſquares, and their roots, keaving the 
Readcr to cxtract them himaſclt, 

30, 


and muſtbe ſo much ; for 8 time} 1 
1140 IS 9120 
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8; So, if there were given the ſquare $8 » 5 
nes} The root of it accorcing to the former prattiſe 
+ may be found to be 94. 

I] Octet there be given the ſquare 152275 6, 
$; | Theroot of that will be 1234» 


ExtraQion 


S 
$19) 


F235 
F xtr _ of the 


Cube Root. 


Cube is a olid, or Body contained with: 
Ai in {ix cqual ſquares; and may be hitly re- 
preſented by a Die, 


When a Cube is given, asis 435519512; 
pt tae Number as you ſec in the place of 1- 

NHity, and every third figure after ; then ſee what 
15 the roat of the gr careſt Cube contained under 

rac firſt poinr toward the Jett hand ; that is, in 
4 :5, it will be found 7, (for 8 times 8, taken 8 
© Mes, 1s 512, Which 15 too much) put this 7 tor 
che firſt figureia the quotient, having taken the 
Tube thereof , which 1s 343) 


0 8 

wut of 435 ; thus, FERTSESED 
343 

—— 

And the remaine will þe 092519512 


And Go rhe 6rſt work 18 done, 
For tite ſecond, take the ſquare of 


the quotieat, that Is 49 » which 
ml me 


CD 


I 4700 


4 which add 30 times 7, Fern | 
4 oY So 


that is 


which makes the Diviſor 1.49 4910 


And the Dividend i A 92519 

So. the quoticnt. might be 6, bit 
muſt be bur 5, becau "the Cube of 
thenew quotient and 210 times the 


ſquare of the ſaid quorient muſt be allowed in 


this worke, as followeth. 


The remaine is 92519512 
multiply the firſt produCt 14700 by 783 7 5 


The ſecond quotient 5, and they 
oo_ _ — 73500 
then mulriply 210 by theR . 

ſquare of 5, it makes Xml 
to which add the cube of 5 ..: : 125 


—— — ——_—_— 


It makes in all 78875 


Which taken from 925192 136445 12 


there remaines 

and the quotient is 75>whoſe ſquare 
5625, multiplyed by 3 00 

the product is 1687500 
{econd]y, 39 times 75 is : : 2250 


And the new Diviſor is1 7 1 0000 
And the third quotient figure is $, 


Z£xtrattion of the Cube Root, 
raulriply by 300', the produt 


153 


154 E xtration of the Cube Root. 
by which multiply 1687500, it is 13500000 
Likewiſe, 2250, multi lyed by 

the ſquare of 8, 54) is C CESS 0 


And the Cube of 8 is | 222512 
Altogether are 13644512 


which taken trom the ſecond remaine, there re- 
maines now thirdly nothing. And therefore the 
laſt quotient ?, put to the former two, it 1s 758 
for the whole Root, as. may be tryed by 
multiplying 758 into it ſelfe 5 and the produtt a» 
gaine by 758, then the laſt prodat ſhall be equal 
to the whole Cube, which was given at firſt to be 
reſolved, 
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The ſecond Part, 


Containing 


DECIMALL 


ARITHMETICK. 


"— 


| Avingin the firſt E2 
! ofthis Book exemplified 
Art ofthe vulgar Arich- 
metick both in whole 
Numbers and Fradti- 
ons; We come now to 
treat of ' Decimall A- 
rithmetick,which teach- 
1 cth how to performe (4s; 
| - it wcre) in whole Num- 
bers, all that the former did effe&t by Frattions. 
I will not inſiſt uponthe anriquiry or excelkn- 
cy of this kind « 7 Arithmetick, but come 1ms 
mediately to the practice thereof,and ſhall there» 
tore premiſe theſe Propoſitions following, 


Propoſition 
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n *s Propoſition I. 
. A vulgar Frattion being given, how to reduce the | 
ſame into a Decimal, | 


The Rule. 


To the Numerator of the Fraftion given, adde what 
aumber of (yphers you pleaſe ; then divide the Nu- 
werator by the Denominator , the quotient ſhall be the 
Decinsall frattiourequired, | 


Example, 


Let it be required to reduce & into a Deci- 
mall : firſt, tothe Numerator 4, adde five Cy- 
hers, ſo will it be 400000, divide this number 
y the Denominator 17, and the quotient will 
be + 23429, which is the Decimall required. 

C And here note, that Decimall fra&ions 
are not written in a {maller figure with a line 
berween them, as vulgar fra&tions arc, but of the 
{ame figure, onely there muſt be a Comma pur 
betweenc the whole Number and the Fraction , 
and that is the diſtin&tion, 

Example, If you would expreſſe 235 & in a 
dicimall way, it muſt be written as followeth. 

By the laſt example you finde that 4 redu- 
ced to a decimall, was * 23529, therefore 235 & 
muſt be written thus : 235, 23529, In decimall 
fraftions, the Numerator is onely expreſſed, and 
the Denominator onely intimated ; for this is 


generall, Of how many figures ſoever the Numera- 
tor 
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> '1 hr of 4 decimal fration doth conſiſt , of ſo many Cy" 
"ers with a Unite before them, doth the Denominator 
"Wthe [ame fra tion conſiſt, So this decimal 12,625, 
it were Written in a vulgar way , would be 
£2. butin a decimal, onely 12,625, the 
mma between 12 and 625 diſtinguiſheth the 
zole number from the fraftion, and the frat 
1625 conſiſting of three figures, intimates that 
xe Denominator thereot muſt conſiſt of three 
yphers aud an Unite before them ; So the de- 
imal above expreſſed, 2: 5,23529 y if it were 
ten in the vulgar way,would be 2 25 32522. 
But it ſufficeth to expreſle in decimals the Nu- 
jerators onely, and omit the denominators;the 
Jenominators of all decimal fractions being ei- 
er. 109 TOC, 1000, T0000, 100000, BLC. ACCOI- 
agto the number of figures contained inthe 
\umerators. 
According tothis Rule, you ſhall find that 
will be in deci- 30000 
123 >mals by adding) 12.42857 
32,2\5 Cyphers 132.52941 
| And L this means , all manner of fra&tions 
Coynes, Weights, and Meaſures, may be 
duced from vuigar fractions , to decimal fra- 
ions : as by the next Propoſition will appear, 
J Propoſition 2, 
I} How to expreſſe Engliſh Coingin Decimal Numbers, 
Let it be required to expreſle 9 ſhillings (which 
nOf a pound Ster/ing.) ina decimall, To the 
merator 9 adde Cyphers , making it 900y 
ſbich diyide by 20, the quotient is.45 forthe 
xcimal ofgs. So the decimal of 13 5, will be 
L.andſotor any number of ſhillings, Here 


0 
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C Herenote, that in the ReduRion of Vault; 
ar fra&ions into Decimals, that many tiny 
rſt, ſecond or third places of the Decimal f7 
Eons are Cyphers , as inthe following Ta 
the Decimal of one farthing is 00104167, a 
the reaſon is, becauſe if yon reduce-inty4- 
Decimal (for one farthing is the 960 part of 
pound S:er/ing) you ſhall by adding of Cypher 
to the Numerator ) find the Quotient to b& 
104167, but two Cyphers-muſt be placed befar 

It ; becauſe dividing 1000000 by 960 the placed 
unites it the Diviſor at the firſt demand exten 
cthuntothe third Cypher in the Dividend, k 

11 reducing of Vulgar fraftions to Decimal 
this is, A general Rule. 

That if the place of unites in the Diviſor, athfj 
firff demand extend but unto the firſt of the Cypher 
annexed tothe Numerator of the frattion , there miſiþ - 
be no C 7pber pret before the Daotient . but if the Plat " 
of unites extend unto the ſecond Cypher added, tha 
one Cypher muff be placed before the Buotient , if w}- 
to the third Cypher, then two Cyphers muft be placlfſ 
before the Daotient & c. 

According ro which Rule , if you maketril 
you ſhall find that the Decimal of 7 s. willbe] 
25, the Decimal of 5.4. will be .020833 33, tht 
Decimal of two farthings will be .002083 33) 5 
1n the Table. - 

By theſe rules laſt delivered are the enſwuyy 
Tabl es of Engliſh Money, Weight, and Meaſurt 
Compoſed, Fehe like may be done for any fot: 


reign Coin,&c. accordingas CVery Mans Occ 
fions ſhall req . Ti 


——_— 


I59 


hes. em —_— 


Engliſh Cotn, 


Sh.19 
IS 


93 
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Engliſh Coyne in Decimals, 


D.11, 04583333 


X 


0. 111 91666667 


— Ow. 


IO] 04166667 


0375 


03333333 
02916067 


O25 

02083333 
01666667 | 
O125 


G0833333 
00416667 


3] 003125 
2| 00208333 
5 TOZE7 


Troy Waight in | 
Decimals, 


———r 


WEED AI Mb 


10183333333 | 
9 75 


_— 
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160 
8 66666667] | 
7.59333333 | 
65 | 
166666 | 
433333333 Gr. 2300399395 
3) 25 22 00381944 
216666667] 3. heobugts 
A hs, 08333333 I9 00329861 
P. 1907916667 18003125 
18075 17 00295139 
17,07083333 1600277778 
16 06666667 I 500260417 
15 0625 1400243056 
1405833333] 1300225694 
1305416667] 12/00208333| 
I205 11100190972 
1104583333 IOO0T736IL 
1004166667 90015625 
90375 8/0013 8889} 
803333333] 70121528} 
7192916667 00104166 
6025 5/00086805 | 
5102083333 4100069444 
4101666667 3 10005 2083 
3/0125 2100034722 
2100833333 I [00017361 
1 00416667 
Averdw-| 


— 


| 6x 
Tables of Rednilion, | 0625 | 
Averdupois eo > 
reat weight in 5 [044642 - 
; Swear 4., 9357143 
4266 os 3 | 02678571 
Mbg-50 2 | 01785714 
t ſ ? x | 00892857 
2 48. | 
| .  n + | 8 053 
lib. 4 hg 54507 Oun, k\ Dm 
25 —_— 13 | 00725446 
2412142057 | ; 00669643 
2320535714 : 00613539 
22 [19642857 _ 005 58035 
2111875 GOJO2233 
20 _—_ : CO446429 
19| 169642 ; : 00390625 
18|1607142 - 00334821 
17|15178571 0279018 
16 14395714 . 00223214 
I5 _ 37 - OO16741IL 
14a \12 I 11607 
4. RP 4 0005 5804 
107142 —_— 
oy 09821428 p #5 3-ASG< 
+ 08929571 bale 0002790z 
9 [08035714 ©00x3951 
8 [07142857 |1 4%. 


M 


Aver« . 


Talles of Redufion, 


03515625] 
" : 03125 
Averdupois logs 
 Decinab. 610234375 
Decimals. Te 61033437 
O15625 
Cunces. 15 oily 4 | 
13 $125 - 0078125 
2175 00390625 
12.75 x 
II | 6875 
10 | 625 os þ 
" 95625 2X R 
s| jar loo 
T14375 x qu. | 00097656 
61375 Ain alt 
5 ——o Liquid Mogyore 
4125 | mas 7 
1875 5b 
: I25 P. A bag 
I | 0625 ws 
; 375 
Drams.15 05859375 3137 
14] 0546875 — 
13105078115 22s 
I'2 046875 3 gh, 0625 
II 104296875 | halfe. 


IO 0390625 | qn, 


'..Dry Meaſures 


in Decimal:s. 


213 


y Buſhels, 7 875 E ——|— Pos 
[75 3 9% [046875 
I 5 [625 halfe. [93125 
+|5 I 4#, 015625 
1 31375 tw 
6 2125 Time tn Decimals, 
; Y 290 Mo, 11 916667 
Inn [nn 10 [833333 
_ 
tees, 309375 $ [666667 
5 2 [0625 7 [833333 
50 I |[03Z125 615 | 
| 34% j0234375 5 [416667 
halfe. 815625 4 333333 
—[ 1 q# 0078125 3125 
I 2 [166667 
Pants, 310058594 
2 0039063 | _____? 083333 
I [OOE953I | Da, 301082193 
Long Meaſures , the In- 29 997454 
ow = yards and 28 076714; 
elle, in Decimals. | yi = _ 
{, 3 | 75 | 25 [068495 


x|25 


Tables of Reduftion, 


i... 
zale. > 


125 


#4 


Tables of Redufion. 


063755 
063016 


060274. 
057536 
034795 
052055 
049316 
046577 
043837 
041097 
038357 
035617 
032877 
030137 
027397 
024657 
021918 
019178 
016438 
013698 
010959 


| OC82192 
0054795 
0027397 


Dozens in Decimals, 


I | 9166667 

4 10) 8333333 
5 

$| 6666667 

7| 5833333 

- > 166667 

3333333 
25 

1666667 

0833333 


= 076388 
1: 00008] 

g| 0625 
0555555 
0486111 
+4955 
[9347222 


0277778 
0208333 


| 0138889 
| CO69444 


The 


— 
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The uſe of the foregomg Tables. 


The Tables preceding are in number nine ; 
The firſt being of Engliſh ( 0yne , the ſecond of 
Troy weight the third of Averdypois great weight, 
the fourth of Averdupors little weight , the fifth 
of Liquid Meaſures, the ſixth of Dry meaſures, 
the ſeventh of Lovg meaſures, the eighth of 
Time, and the ninth of Dozens : Thele {everall 
Tables are made by the Rules immediately 
coing before them, and their uſe is to expreſs 
in Decimal numbers either Money, Weight, or 
Meaſure, as by the following Propoſitions will 
appears 

Prop. I. 


How to expreſs Engliſh Com in De- 
cmals. 


The firſt of the nine Tables is for this pur- 
poſe, therefore if you would expreſſe cither 
ſhillings, pence , or farthings in Decimal num- 
bers, you muſt repair to the firſt Table, which 
5of Engliſh Coyn, and there againſt 13 ſhill: 
you ſhall finde 65. which is the Decimall of 
13S, allo againſt ſeven pence you ſhall inde 
02916667,which is the Decimal repreſenting 7 
pence : Alſoagainſt » you ſhall find 


3 00208333 
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00208222, which is the Decimal anſwering tq 
I 2 farthings, and the like is to bee done 
ot any other number of ſhillings,pence,or far- 
things, 

# But if it be required to finde the Decimall of 
divers Deaominations of Coin in oneſum , az 
of ſhillings, pence, and farthings together, you 
muſt adde the Decimalls of all the particulars 
together, and the ſum of them ſhall be the De- 
cimal ſought, 

| Example. 


If you would know the Decimal of 13 s. 74, 
2 4.1n one number you muſt firſt 
look in the Table for the Deci- ©5 
mall of 13 s. which is 65. and ſet 02916667 
that down, then look for the De- 00208333 
cimal of 7 d. which is 00916667, 68125000 
and ſet that downe alſo : Laſtly, 
ſecke the Decimal of 2 g. which is c0208333, 
ſet that down alſo ; then if you add theſe three 
numbers together , as in common Addition, 
you ſhall find rhe ſum of them to be 68125000, 
which is the Decimall belonging to 13 s. 7 4, 
2 7. as by the work in the Margent appearcth, 


PROP. 


Vi 
P 
] 
7 
b 
t 
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PROP. IT, 


How to expreſs Troy mergbt im De- 
cimalls. 


The ſecond Table is of Troy weight. the {e- 
verall Denominations whereof are Ounces, 
Peny-weights, and Grains : So that by the 
Table you ſhall find that the Decimal belong- 
ing to five ounces is 41646667 , the Decimall 
belonging to 17 peny-weight, 1s 07083 332, and 
the Decimall belonging ro 13 Grains 1s 
00225694, and {© of any other number of oun- 
ces, peny-weigts, and grains {everally. 

But if it were required to expreſle theſe ( or 
any other ) ſeverall Denominations in one 
Decimal FraQion , then you muſt ( as before 
you did for money ) take our of the Table the 
ſeveral Decimals belonging to the reſpe&ive 
quantities, and adde them together, (o ſhall the 
ſum of that addition be the Decimal ſought, 


Exam ple, 


If ir were required to finde a Decimal which 
ſhould repreſent 5 ounces, 17 peny-weight, 13 
ains, you muſt firſt look in the "Table for the 
ecimal belonging to five ounces » which is 
41666667, and write it down, then looke the 
Decimal belonging to 17 grains , which is 
M 4 07083333 
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07983332 , and write that down, 
then look for the Decimall of 1z 41666667 
grains, which is 00225694 z and C7083333 
write that downe, then adding 002 25694 
tneſe three numbers together, 4897569; 
you ſhall finde the ſum of them f 
ro be 48975694, which is the Decimall repre 
ſenting 5 ounces , 17 grains , 13 peny-weight, 
as by the operation in the Margent appeareth, 


PROP. 111, 


How to expreſs Averdupms great 
werght in Decimals. 


Fhis Averdepois great weight is the third 
Table, the ſeverall Denominations whereof 
are Quarters of hundreds , Pounds, Ounces, 
and Quarters of Ounces , thus you ſhall finde 
inthe Table that the Decimal of 3 Quarters of 
a hundred is 75 , the Decimallof 22 pounds is 
I 964: 857,the Decimal of 7 ounces is 0039062+, 
and the Decimal of 3 quarters of an Ounce is 
00041853 , in this manner by the Table 
may you finde the correſpondent Deci- 
mall helonging to any number of Quarters, 
Pounds, Ounces, and parts of ounces ſeve- 
rally, -1 
Bir if it be required ro finde one Decimall 
number which ſhall repreſent divers Denomi- 
| Rations, 
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nations, you muſt firſt finde the Decimall be- 
longing to the ſeveral particulars.and add them 
together , the ſum whereof ſhall be the entire 
Decimal required, 


Example. 


Let itbe required to finde a Decimal which 
fhall repreſent 3 quarters, 22 pounds, 7 ounces ;. 
Firſt, look in the Table for-the Decimal of three 
quarters of a hundred, which is 75 » and write 
it down, then look for the Decitnal of 22 pound 
which is 19642857, and write that 
down, alſolook the Decimal be- 79 __ 
longing to 7 ounces , which is 19642857 
0039C625, and write that down : 00390625 
Laſtly , ſeek the Decimal of three 00041853 
quarters of an ounce , Which 1s g5 975 335 
00041853, and write that downe, 
then adding theſe 4 numbers togerher, you ſhall 
finde their wn to be 950753 35) which is the De- 
cimal repreſenting 3 qu. 22 #. 7 0un. 3» 


PROP. IV. 
Hom to expreſſe Averdupors little 
weight 1n Derimals. 


The fourth Table is of Averd»poxs little 
weight, the denominations whereof are Oun- 
CCS) 
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ces, Drams, and quarters of Drams, ſo that the 
Decimall of 1x ounces is 6875, the Decimal of 
5 drams is©1953125, and the decimal of one 
quarter of a dram is 00097656. : 

Bur if it be required to finde one decimall 
number , which ſhall repreſent 11 ounces, 5; 
drams, then you muſt firſt look for the decimal 
belonging to 11 ounces, which is 6875 » and fet 
it down, then look for the Decimal 
anſwering to 5 drams , which is 6875 
o195312.53 and ſet that down. Laſt- 01953125 
Iy, look the decimall belon p. 00097656 

l 


a quarter of a dram, and {et that 70800781 
5 


down ; theſe three numbers bein 
added together, produce 70800781, which is the 
correſpondent decimal belonging to 11 ounces, 
5 drams, and a quarter of a dram. 


PROP. V. 


Hom to expreſſe Liquid meaſures t 
Decimalls. . 


Becauſe there is ſo great variety of Liquid 
meaſures, that hardly any two commodities 
areſold by the ſame , the difference of the gal- 
lon continually making alteration, wee-havc 
therefore in this fifth Table made the greateſt 
denomination to be one Gallon , the next leſſe 
denomination being pints and quarters of pk 

0 
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ſo that in the Table you ſhall finde the Dect mal 
belonging to three pints, to be 3755 and the De- 
cimal belonging to two quarts, or halte a pinte, 
tobe 0625, and fo for any other. BS: 

But for to expreſſe pints and parts of pints 1n 
one entire decimal number, you mu adJde the 
decimals of the ſeverall denominations toge- 
_ and their ſumme ſhall be the entire deci- 
mall, 

50 if you were to expreſle 3 pints ; 
and an halfe in@ne entire decimall 3 s 
number , adde the decimal of three 2923 
pints, which is 375 , tothe decimall 4375 
of two quarters, which is 0625, and 
their ſum 4375, ſhall be the decimall of three 
pints and an halfe | 


PROP. VI. 
How to expreſſe dry meaſures m De- 


malls. 


The fixth Table is of dry meaſures, the ſeve- 
rall Denominations whereof are buſhels, Pecks» 
uarters of Pecks, and Pints, ſo may you find 
the decimall of five buſhels ro be 625, the deci- 
mall of two pecks to be 0625 , the decimall of 
three quarters of a peck to be 0234275, the deci- 
mall of two pints to be co39063, Thus are the 
correſpondent decimals belonging to the ſeye- 
-— rall 
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rall denominations found : But it you would 
have one number to expreſſe five buſhels, 2 3 
pecks, two pints , you muſt firſt finde the deci- 
mall belonging to five pecks, which is 625, and 
write it down, then finde the decimall of two + 
pecks, which is 0625 , then ſeek the decimall of 
three quarters of a peck, which is 0234375, and 
write that down. Laſtly, ſeek the 

decimall of two pints, which is 625 
©02906 2, which numbers being ad- 0625 
ded together , produce 7148438, 0234375 
which 5 = ag on inXfo 0039063 
expreſſing ) 5 buſhells, 2} pecks, 

and rwo Sis, | 7148438 


PR OP. VII, 


How to expreſs long meaſures m De- 


cmalls. 


The ſeventh Table is of long meaſures, the 
integers being Yards and Ells ; and the leſſer 
denominations are quarters of Yards or Ells, 
Nales, and quarters of Nales, So may you find 
in the Table that the decimall of three quarters 
of a Yard, oran Ell is 75, the decimall of two 
Nales, is 125 , and the decimall of one quarter 
of a Nale is £15625. 

Bur if you would have one number to expreſs 
3 quarters of a Yard, or an El] , two Nales, and 

ONC 
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one quarter of a Nale , you muſt firſt ſeeke the 
decimall of 3 quarters ofa Yard or Ell, which 
1$75 » and write it downe, likewiſe 

ſeek the decimall of two Nales, which 753 

is 125 , and write thar down. Laſtly, 125 
ſeeke the decimall of one quarter of a ©15625 
Nale, which is 01 5625, and write that gg9gz5 
down , theſe 8 numbers added toge- 

ther , make 890625 , which is the decimall be- 
longing to 3 quarters of a Yard or Ell, two 
Nales , and one quarter of a Nale, 


PROP. VIIL 


How to expreſs the parts of Time m 


Decals. 


Time is uſually divided into Years, Moneths, 
and Daycs : So 1n this cighth Table of Time, 
which conſfiſteth of theſe two denominations, 
Moneths and Dayes, you may finde that the 
decimall of five moneths is 416667, the decimal 
of 26 dayes is 071233. Theſe are the particular 
decimals, but the compound decimal] number 
repreſenting five moneths, 26 daycs, is 487900 
as you ſhall finde, if you adde 071233, which is 
the decimall of 26 days, to 416667, which is the 
decimall of five moneths, 


PROP, 
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PROP. I X. 


Hom to expreſs Dozens in Decmalls, 


The laſt Table is of Dozens, the integer being 
a Crofle, and the ſmaller denominations are 
Dozens, and parts of Dozens, fo may you finde 
the decimall of 7 dozen to be 583 3333 , and the 
decimall of five parts of a dozen to be 0347222, 
and theſe two numbers added together , make 
6220555 , Which is the namber which repreſen- 
teth 7 dozen, and + parts of a dozen. 


Hitherto we have ſhewed the uſe of the 
foregoing Tables in exprefling of Fra- 
fions in decimall numbers , It reſteth 
now to ſhew the uſe of them in finding 
what fractioneither of money , weight, 
or meaſure, any decimall number given 
doth repreſent, and that ſhall be made 
evident by the enſuing Propoſitions. 


PROP. X. 


A dectmal number bemg oven, how ty 
finde what Frattint doth repreſent. 


Let 02916657 bea decimall number, repre- 
ſenting ſome Frattion part of Engliſh Coyn, bc- 


cauſe 
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cauſe it is required to finde the value of this Fra- 
fion in Engliſh Coyn , you muſt therefore re- 
pair to the Table of Engliſh Coyn, in the ſecond 
column of which Table ſeek for the number gi- 
ven ( viz. 02916667 )) which you ſhall finde to 
ſtand againſt 7 pence, and ſo much is the value 
of the decimall Fraftion 02916667 , in Engliſh 


Coyn. 

Alſo if the decimall Fraction 75 were given, 
you ſhall finde the value thereof to be r 5 ſhill- 
ings , and the yalue of 0031 25 to be three far- 
things. 

Likewiſe in the Table of Troy weight , it 
41666667 were given, it would fſignifie five 
OURCES , and 05416667 would expreſlc x 3 peny- 
weight, and 00173611 will expreſle ten gra1ns, 
CC. 
After this manner may you finde the value of 
any decimall number given, either in Money, 
Weight, or Meaſure, when the number given 
may be exactly found in the Table : Bur if 
the number given cannot be found exaQly in 
the Table unto which it is dire&ed , then you 
muſt finde in the ſame Table, the neereſt num- 
ber you can leſſe then the given number, and 
take the number that anſwers unto it in the firſt 
Column, which will be the greateſt fra&jon of 
the number required : Then ſubtraCting the de- 
cimall thus fonnd , out of the decimall given, 
you ſhall have a remainder, which remainder 
ſeek alſo in the ſecond Column of the Table, if 


it may be found ; it not, ſeeke the neereſt = 
an 


——_ 
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and the number anſwering thereunto in the fir 
Column ſhall be the nexr greateſt fra&tion ; then 
ſabtra&ing this decimal found out of the former 


remainder , there will be another remainder, 
which alſo ſeek in the Table , and proceed as in 
the former : An Example or two will make all 


plain. 


Example 1. 


Let 68125000 be a Decimal given, repreſent- 
ins ſome part of Engliſh Coyn. If you look in 
the Table of Engliſh C OYn for 68125000 » you 
cannot finde it, Bur tae neereſt number in the 
Table leſs then ir is 65, againſt which I find 12 «, 
ſo that 13 -. is the greateſt fraftion part of En- 
liſh Coyn agreeing to this number, 

This done, ſubtra&t 65 out of 68x 25100, and 
there will remain 03125000, which number alſo 
you muſt ſeek in the Table of Engliſh Coyn, 
but being you cannot find it there, you muſt take 
the neereſt number lefle then it , which is 
0291666 7, againſt which I finde 7 pence, which 
is the next greateſt fraction part of Engliſh Coyn 
aorecing to this number. 

Aoain, ſubtra& 02916667, out of 0312 5000, 
and there will remain 00208 333, which number 
ſeek in the Table, and youſhall finde it to ſtand 
asainſt two farthings, and ſo much doth this laſt 
remainder ſignific in Engliſh Coyn, and the 
whole given number 68125000 doth repreſent 

in Engliſh Coya 13 ſhillings, {even pence, two 
farthings, 
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arthings » as 'by*the operation following doth 
appear. | 

68125000 number given. 


65 +++ +++ the next leſſer number in the Table 
repreſenting 13 5. 


— 


03125000 firſt remainer, 
02916667 the next leſſer number in the Table 


repreſenting 7 d. 
00208333 ſecond remainer , which repreſents 
ewo farthings, 


Fo doth the whole number repreſent 13 s 
14.24. | 
Example }. 


Let the Decimal 874269 34 reprefenting ſome 
ration of a pound ſterling be given. If you 
bok in the Table of Engliſh Coyn for 8742692 4 
you cannot finde it; but the neereſt mumber in 
the Table lefſe then it is 85 , againſt which I 
fnde 17 ſhillings,ſo that 17 ſhillings is the great- 
> tra&tion part of Engliſh Coyn, agreeing to : 
this number. 
Then ſubtraQing 85 out of $7426934 there 
milremain 02426924, Which number alfo you 
muſt ſeeke in the Table of Englith Coyn , but 
eing you cannot finde it three, you mult take 
neereſt number lefſe then ir, which - 1s 
no83333 , againſt which I finde five pence, 
mich is the next greateſt fraftion part of Bng- 


Coyn, 
N Laſtly, 
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Laſtly, ſubtra&t 02083333 , out of 02426gz, 
and there will remain 00343601 , which num 
ber you muſt alſo ſceke in the Table of Englij 
Coyn ; but not finding it exathtly there, Jo 
muſt take the necreſt number lefſe, which 
007125 z againſt which you ſhall finde three fy. 
things, which is the next gromek trattionpatÞ 
of Engliſh Coyn , and the Decimall 874269, 


doth in value fignifie 19 ſhillings, 5 pence, z fa 
things , and ſomething more, for 003 125 jsth 
decimall of 3 farthings; and the number ya 


A © wwe am 


_ areto look for inthe Table is 00343601, greatt 

then the decimal! of 3 farthings ; wherefore , i 
you ſubtra&t 0031 25 out of 00343601 , there il 
remain 31101, Which is the $2222- part of a far c 
thing, which is inconſiderable. See the follow} 7 
ing operation, : 


87426934 Decimall given. 
B85 v0 00# Decimall of I7% [© 


02426934 Firſt remainer, y 
02083333 Decimall of 5 d, it 


00343601 Second remainer. 
©03125++ Decimallof 3 go c 


00031101 Decimall part of a Farthing. : 


And herenote, that whatſoever hath betty ;: 
here ſaid concerning the uſes of the Table F 
Engliſh Coyn, the ſame order isto be obſer 
in theuſe of the other Tables of Weight , Me 
ſure, Time, &c. as by the following Exam} 
(1t you maketryall) will appear, Exam! 


(a 
W 


Deaimall Arjthmetick. 179 


lid | Ex amples. 


Þ 1 If this decimall 48975694, were given to 
t, | know the value thereof in Troy weight , you 
rar i all finde it to containe 15 ounces, 17 peny- 
weights, and 13 grains. 

'2 Alſo it 95075335 were a Decimall given, 
th © and it were required to finde the value thereof 
you i0 Averapess great weight, you ſhall finde ir to 
at | contain 3 quatters of a hundred, 22 pound, 7 
, if ${ 0unceS) and 2 quarters of an ounce. 

will 3 Likewiſe, if 70800781 werea decimal fra- 
far 4102 give > you ſhall finde the value thereof in 
owe | 4oerdupoes little weight to be 11 ounces, 5 drams 
| ndone quarter of a dragm. 

4 It 4375 were a decimall, whoſe value were 
required in Liquid Meaſure, you ſhall finde it to 
contain 3 pints and an halte. 

5 Let 5148438 be a decimall given, whoſe 
value is required iv dry meaſures, you ſhall find 
ttocontaine five buſhels, 2 pecks, 3 quarters of 
apeck, and 2 pints. 

Thus have I ſhewed yonthe uſe of theſe De- 
amal Tables in expreſſing of the fraftion parts 
of Money , Weight , Meaſure, 8c. Bur be- 
auſe theſe Tables may not be alwayes at hand 


an} #henthere is need of them , I will here ſhew 
led _ the value of any Decimal given may 
vill Known by Mulciplication only ; and this is 
Vie 

Ws) if N 2 The 


peplt 
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The Rule, 


Multiply the Decimal given by the number o 
known parts of the next inferior Denomination, whic, 
are equall to the Integer, the produtt us the valu 
the Decimal propoſed in that inferiour denominatin, 
and if there happen to be any Decimal in the produf, 
you may inlike manner finde the value thereof in th 
ext inferior denomination, and ſo proceed till you cam 
!0 the leaft known parts of the Integer. 


Example, 


Let - 6739582 4 bea Decimal given. te 
preſenting the fraction of a pound fterling.Firl, 
tmultiply *673958 24 by 20, (the number 
of ſhillings in a pound ſtecling ) and the produt 
will be 1347916680, from which cutting off the 
laſt eight figures with a dafh of the pen ( becaule 
therc were eight figures in the given Fradtion} 
there will ſtand before the line towards the {ct 
hand 13, which are ſhillings, and the remain 
der 47916680 ſtanding behind the line , willbe 
the fraction part of one ſhilling ſterling , whic 
number .47916680 , you' muſt multiply by 1! 
(the number of pence in one ſhilling ) andtit 
produtt will be: 575000160, from which oung} + 
ber cut off the laſt eight figures as before, au Fe 
there will be five lett to = left hand , whidl Ir 
are five pence, andthe figures on the right han o! 
of the line, viz, 75000160 are the fraCtion pu by 
Sf one penny ſterling, ' which therefore coun 
Wii. 2s : L” -- ſ 
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by 4 ( the number of farthings in one pen 
py e product of that mult: — Le, 
100000640 , from which cut off the laſt eight f./ 
+ , Fouresto the right hand, and there will be left 
ns towards the left hand , which repreſenterh 
;farthings , and the remaining figures towards 
"1 I the right hand are butthe fra&ion part of a tar- 
un thing, which we therefore reje&t. And thus 
; | you nde by Multiplication onely , that this fra- 
ve 8 tion *67295834 doth repreſent in the known 
"MY parts of Engliſh Coyn 13 ſhillings, 5 pence, 3 
Paklngs » as by the following operation ap- 


reareth, 


E: 67395834 

rſh pon 
7” Shillings 13/479 16680 
{the ."'Y 
an 95833360. 
J'' 47916659; 
Ih Pence Þ 5175000160 
7 TT RPRRWIER b> wes 
of Farthings. 3000006 40 


[the / , :& | ts 

FF  1n like manner, if this fraftion *94$090 2.8 

a were given, repreſenting ſome fra@ion part of 

uy Troy weight , you ſhall tinde the yalue thereot 

an © be 1.1 Ounces, 7 peny weight, 13 grains , as 
by the operation following appearcth, . 


it 


p N 2 »9480902F 
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«94809028 
Iz 


—— — 


189618056 

94809028 
Oun ces. 11137708336 
| 20 


Peny-weight.7 54166720 
2 4 


216666880 
_ 108333440 


Grains, 13000-01280 


In this manner may any Decimal given he 
reduced into the known parts of the Integerby 
Multiplication onely. 


C Here note , that whereas in the preceding 
Tables the Decimal fraftions conſiſt of ſevenor 
cight Figures , we ſhall in the proſecution ot our 
worke make uſe onely of four or 5 of the firſt of 
them , which will be ſufficient in ordinary pra- 
ftice, and come neecr enough to the truth in aay 
ordivary queſtion whatſoever, 

So if inſtead of 02916667; which is the fraction 
part of 7 pence; you take onely 02916 z/ it wall be 
ſufficient, + 

. Alſo 
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05333333 o5$333in Troy win 
Alfo for Jenr830 take Go0538 ay meaſure, 
583333 5$33 Yin Time. 


Thus much concerning the conſtruction and 
uſe of the decimal Tables, we ſhall now come to 
the practice of Decimal A rithmeticke , which ſhall 


teraught in the Rule following. 


Lit tEtTIIPEFTIIECECTETEEEES 
OfNotation of Decimals. 


Otation of Decimals is contrary to 
that of whole numbers ; for whereas 1n 
whole numbers their values are increa- 
| ſed ten-fold by continuall addition of 
Figures towards the left hand: ſo on the conttar 
the values of the places of Decimals do decreaſe 
 Jthe ſame proportion. 
| | Andwherecas in whole number , Cyphers tn 
- fttefirſt place rowards the left hand are unneceſ- 
lay, yet in Decimals they are abſolutely nece(- 
lzy'to diſcover the true denominator. Alſo 
q"eys at the end ( or towards the right hand ) 
tcmal numbers are of no value ,. for one 
urge figure in decimals ignites as much as the 
ane flere would doe, if there were Cyphers 
iced behind it, ſo 7 is equivolent unto 70, 700, 
7000, Bc. For the denominatiors of decimal 


Nations are alwayes Cyphers with a unite to- 
N 4 wards 
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wards the left hand, as hath been already inti 
mated, So 2; being reduced to its leaſt term 
will be 2, and 55552 will be reduced to & 1lfy 
andſoof any other, as by the Table following 
doth evidently appcar. | 


987654321|12345678 
Do E———————— — jo 


100000 0 
I0O0 00 0 
* 1'@0 0 ©: © 

Ioo Go 

© 
O 
I 


—— 


*0000006G71 
*00009007x 
*000001 
«000 01 
60 Q © I 

+0 0 I Ol. 
*O 1 Or — 


EY 

athouſand 

a hundred TY 
Ten «I OL 755 


OS nooeopnaneſanoagan danugy 
Addition of Decimals. 


P2addirion of Decimals, the ſame order is to 
'be obſerved as in addition of numbers of one 
denomination before taught inthe firſt part it 
which there is-no difficulty : But in decimal 
numbers the chiete care to be taken is in placing 
your whole numbers and fractions in their due 
order, which you ſhall caſily and certainly do it 
you obſerve this generall rule; viz, to place jw 
whole. nambers aud frattions one under another , I 
(hat the points of ſeparation which ( in decimal num 
bei,$9 4sfingaiſh the whole numbers from the frat 
| ? 


y 
A., 4 +7 n : ; 
a * 


- 
pr 


- 
0 
(] 
O 
O 
O 
© 
I 
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= faxd direft! y one under the other, then are you 
to proceed in the addition of them in all reſpeQts 
as you did in whole numbers. 


Example 1. 


Let ir be required to add together into one fum 
theſe ſeveral ſums following, in a decimal way, 
viz, 36 li.--2 $,--8 d.- 291i,--0 --2 4, 21 li,>-I 6, 
94. and /. 2s, Fd. 

Firſt, ſer down. 26 /5, and a point or Comma 
after it, then for the fra&tion part of 2 5. 8 4. look 
in your Table of Engliſh Coyn, where you thall 
finde the decimal fraction of 2 (þ. 8 4. to be, 1333 
therefore for 3615. 25. $4. ſet downe 36.1337, 

Secondly, for your 29 /i. © s. 24. {ct downe 
29.008 371, 

Thirdly, for your 31 /i. 16 s. 94. ſet downe 
31.8375. 

Laſtly, for your 615, 2 5. 5d. ſet down 6.1208 
as you ſee done in the operation following. 


4 oh 
F | tg 36,1333 
Or 29 —O — 2 29, 0083 
JL. — 16g {et down 11,8375 
6—2 —5 6, 1208 
I03 — 23 — © 103, ©0999 


Your decimal numbers being thus placed 18 
due order one under another, proceed to the ad* 
ding of them together , as if they were whole 
numbers and you ſhall finde the ſum ot total 
of them to be 103, 0999. 


Now 


196 Decemall Arithmetick. 


Now the 103 which ſtands towards the left 
hand are 103 pounds , and the . 09999 Which 
ſtands towards the right hand of the Comma, is 
the fra&tion part of one pound ſterling, the value 
whereof you _——_ ( by the Propoſition be- 
fore going ) t» be two ſhillings fere , which 
ſhould be two ſhillings exact, but it wanteth 
ſome-what, viz. the 5555 part of a farthing, 
which isinſenfible ; for if by the fore-mentioned 
rule you ſeek the value of the decimal tration 
-09999y you ſhall finde it to be 1 — Fi 
pence} 3 farthings,and the 5; part of a farthing, 
which you may call inall 2 ſhillings , tor deci- 
mal numbers will ſeldome n to give the 
exact value of fractions, but will be cither great- 
er or leſſer then they ought to be ; bur in ſuch a 
ſam as this is, the thouſand part of a farthing is 
not be regarded, 


Example 2, 


Ler it be required to adde together in a deci- 
mal way theſe ſums following, viz. 29 5, 18s, 
74. 349. 63 li, 115. 24d, 14+ I2gli, 45, 04. 
2 9. and : li, 75. 104,149, 

Firſt , for 291i. 185. 74d. 34. ſet downe 
29. 93229. 

Secondly, for 63 15. 11 s. 2d. 14. ſet downe 
63. 55937. 

Thirdly , for 129 li, 45. 24. ſet downe 
129, 202098, 

Laſtly , for 3//. 7s, 104. 14. ſet downe 
3. 39271, as you {ce here downe 1n the Mar- 
gent, our 
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| Your Decimal numbers | 29. 93229 
thus placed in order, adde 63. 55937 
them __— as if they 129. 20208 
were whole numbers, and 2. 29271 
you ſhall finde the ſum of 226. 08645 
them to cbtain 226. 08645. 

Now the 226 which ftands towards the left 
hand of the Comma, are 226 pounds, and the 0- 
ther figures towards the right hand, viz. .08645 
are the fraftion of a pound ſterling , which 
if you reduce by the fore-mentioned Propofiti- 
on , you ſhall the value thereof to be 1 ſhil- 
ling, 8 pence, 3 farthings, ſo the whole ſumme 
is2261i 15, $4, 39, 

And here note , hat what hath been ſaid as 
m_ Money,the ſame is alſo to be under- 
ſtood of Weight, Meaſure, Time, 8c. as by the 
following Examples will appear. 


Other examples for praftice. 

Example 1, Example 1. 
In Money. In Troy weight: 
I35, 3833 7+ 97413 

95. $583 6. 65330 

3. 2875 3. 62187 
234, 7291 18. 24930 

23411, 145, 7 4, 1315, 2 0#, 19 Þ-W: 20 fro 


Example, 
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Example 3, Example 4. 
In Averdapois little w, In Averdup, great weight, 

> $.&5-44 37. 9442 

76. 3594 9g. 305-3 

32. 625 33. 6786 

91. 4893 IO. ©0009 

32, 8398 I2. $142 

246.0352 103.7423 


246 li, coo, 9dr, 1o3C. 24. 271. 3 onn, 


SS SSSSIENSSSES 
thing from the ſubtrafting of one whole 
ther, muſt be placed in the ſame order as in Ad- 


Subtraction of Decimals. 
T He ſubtration of Decimals diflereth no- 
number from another, and the decimall 
numbers to be ſubtracted one from ano- 
4:tion of Decimal numbers, the praftice of Sub- 
rraction ſhall be (een in the following Examples. 


Example bt; 


Let it be required to ſubtra& 31 5, 16s. 94, 
our of 36 /i, 2.5, $4, | 
Firſt, for your 36/7. 25, 8d, ſet down the de- 
cimal thereof, which is 36.1333. 
.- Secondly, for yonr 31 /5, 165, 94, ſet downe 
fhe Decimal thererof 31: $375. y 
is 
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This done, draw a line under them, 36, 1322 
& ſubtracting the lefler from the grea- 31,8395 
terz- you ſhall finde the remainder to ———- 
be 4. 2958. the 4 on the left fide of the 4» 2958 
Comma are four pounds , and the 2958 which 
ſtandeth towards the right hand, is the fraction 
part of a pound,the value whereot being ſought, 
will be found to be 5 s. and 11 pence. So thar if 
you ſubtra& 31 /i, 16s. 94d: outof 3611, 25. 84, 
there will remain 4/4. 5s. 114. 

Bur if divers ſums be to be ſubtracted our of 
one greater ſum, then you muſt firſt adde all 
the ſeveral ſmaller ſums together , and ſubtra&t 
the ſum of them from the greater givenſum, {6 
ſhall the reſidue be the ſum - >a 

Ex amples for prattice. 
Example 1, Example ». 

In Money. In eA verdupors great weight. 
Lent 2684-8375 Bought —103.7423 


Paid © 36.1333 Sold —— 37.9442 

Paidar) 209,008 3 unſold —-- 65.798 I 

times / 32-8375 - 
: 6,1208 65C. — 3 q. — $l.7n. 

paid inalli03,0999 

relts ro pay 2581.7 3 7 6 Example 3. 


258r /4.14s. gd, in I roy weight, 
Delivered to a Goldſmith of old Plate 7. 9747 3 
Received of new Plate 5. 59678 


Reſts in the Goldſmiths hands 2. 37743 
| 2 li, 40un, 10 pw. 14 gre 
Mulrip li- 
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Multiplication of Decimals. 


Ultiplication of Decimals diftereth no- 
| thing at all from the multiplication of 

whole numbers , for making the great- 

er number the ultnlicand, and the 
leſſer number the mulriplyer, the number iſſu- 
ing from that multiplication ſhall be called the 
Produ&, 

Now in the multiplication of Decimal num- 
bers one by another, if there be - fraQtion ci- 
ther in the multiplicand or multiplyer, or Fra- 
Ctions in both : So many figures as the fra&tions 
contain , ſo many mores muſt be cut off from 
the produtt towards the right hand, which ſhall 
be che fraction of the vroduft » and the figures 
towards the left hand of the Comma in the pro- 


dud ſhall be the integers of the produtt, 
Example 1, 


Let it be required to multiply 34 pound , five 
thillings, three pence , by 16 pound, 6 ſhillijpgs, 
{ix pence. 

Firſt, ſeek the decimall of 347. g 5s. 3 d. which 
you ſhall finde to be 34. 2525, make this _ 
| r 
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ber your Multiplicand, then ſeek the Decimal of 
161i, 6s. 64, which you will fiad tobe 16,325, 


make this Decimal | Mulrtiplicand 34. 2625 


ber your Mul- 
mw J jm draw Multiplyer 16, 325 


a line, and multi- I713125 
ly theſe two num- 685250 
anther , anif 1027875 
they were whole | 2055750 
numbers , and you 242625 


ſhall finde the pro- | Produdt.5 59.335 31 2 
dutt of them to bee | ; E 
$59. 3353125, Now becauſe there are four fi- 
oures in the Multiplicand which are fraftions, 
namely,theſe four towards the right hand , viz. 
2625, and there are alſo three figures in the 
Multijplyer, which are fra&ions , namely, theſe 
three towards the right hand, viz. 325, that is 1n 
all ſeven figures we pum fra&ions, I there- 
fore cut off from the produtt the ſeven figures 
towards the right hand, by making of a comma 
there to diſtinguiſh che whole number from the 
fra&tion ; So is 559 the Integer or whole num- 
ber, and-.,3353125 the fraction of this Mulrtipli- 
cation, 
Example 2, 


If there be Fraftions in the multiplicand , and 
none inthe multiplyer, yet that work is ſtill the 
ſame, for you mult cur off onely ſo many figures 
from the produ&, as there are trations either in 
mulriplicand, mulriplyer, or both : So if it were- 


required to multiply 5767 yards, and 3 quarters 
O 
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of a yard, by 235 yards, you muſt firſt ſer down 
5767. 75 for your 5767 yards, FL: 
and three Quarters , whic 170Þ7sS 
number muſt be your multi- 235 
plicand, alſo ſet downe- 235 2883875 
yards for your multiplyer, 130325 
then multiplying them toge- x x5, 3 55 
ther, as if they were whole ——— —. 
numbers, you ſhall inde the 1355421. 25 
product to be 1355421 25, and becauſe there 
are onely two fraction Figures , both which are 
in the multiplicand, namely,the two laſt thereof 
75, and none in the multiplyer, I therefore cut 
off onely two figures of the produ&, namely, the 
two laſt, which are .25, ſo is the product of this 
multiplication 1355421. 25, which is 1355421 
ſquare yards, and one quarter of a yard. And 
ſo if a Garden or other piece of land lyingſquare 
ſhould contain in length 5767 yards , and three 
quarters, and. in breadth 235 yards, the whole 
piece would contain 1355421 ſquare yards , and 
one quarter ofa yard. : 


Example 3, 


If Decimall fraftions be to be multiplyed by 
Decimal fraftions, you muſt then ( as before ) 
multiply them as whole numbers, and from the 
product cut off ſo many figures towards thc 
right hand , as there arc figures in the mulripl- 
cand and the multiplyer : So if it were required 
to multiply .953 by .782 you ſhall finde their 
| produc 


193. 
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to be .745246, which - AT” 2 
ing but {ix agrepio.alh. 1 R gere oo fe 
cutther of,andchat fraQtion -- +; i -xgob- | i 


745246 is the product of the |; ,. »g, 
nukiplication of the wWorghy!'. 7 Fay 
ren trations. ans | 


| Example ths 


Ifany two Decimall fraQions being mulciplj-. 
edtogether , the produtt thereof doth nor con{a! 
of fo many places as are required (by the former 
mules) ro be cut off, you muſt then ſupply that 
defeft by prefixing a Cypher, .or;Cyphers before 
the produ&t rowards the left hand : So if theſe 
Decimal fractions .063 and 5753 


yereto be multiplyed, their pro- +O75> 
dutt would be 47 376, Now ( by _-063__ 
the former rules ) you ſhould cut 3256 
of (even figures of the produ&t 4532 _ 


towards the right hand , but this ,0047376 
produft 47 370 conſiſteth bur of 

bveegures ; wherefore to make it ſeven figures, 
Iprefix two Cyphers before the product on the 
kftt hand > making it .0c47 276, and that is the 
true produCt produced by this multiplication, 


Examyle Fo" 


If you would multiply any Decimall ( either 
nation onely , or whole number and fraction 
gether ) by ro, 100, 1001, &c. You muſt add 
omany Cyphers to the ——_ » as there 
. are 


ws - EE On. 

are Cyphers in the multiplyer, and cur of 
profes, ache as there Ry A in the a2 
tiplicand, and that number ſhall be the produt 
required : *So if 7,856025 were a_ Deciny] 
given to be multiplyed by 100, you muſt (he. 
cauſe there are two Cyphers in 100) addtyy 
Cyphers' to the number given , making 
785602560, then becauſe there were ſix fraffion 
Figures in the multiplicand, if you cut off th ] 
{ixe figures of this number towards the right 
hand; ® will be 785; 6e2500 , Which is the tru: | 
OE rechung.” Ui mh ; p 


10's | Ef amples for praftice. 


. . Example 1,” ' Example 2, X 
$4, $33 __ :. 22, 358 
2,01 IA : 32 
29:33 - ---1 44716 | 
44593 | 67074. 
I 436 | 715.456 

193975% 
Example mw Example 4. 
352 | 375+ 6218 


C2 I'O0 


bam —_— 


— 
þ ——_ 


u————_—_———_—— 


I 4086 37562, 1800 
1.04 


08448 - 


— YT bh -c A MM. 


Divi: 


' Decemal: Arithmerich. 


Fg » x 
' : of 
'Y + \ + Sq, 1 
, -Y w v - v & V 
» Tx FAY 


Diviſion of Decimals. 


A \S Diviſion of whole uumbers is the hard- 
_ eſt of the faur rags of Vulgar Arith- 

A mciick, ſothe Diviſion of. Decimals is 
©. the moſt difficult of the four kinds of 
Vecimal Arichmetick , bur I hope to make is 


plain to the underſtanding of the meancel} capa- 


City. 

The ſeveral varieties that may happen in Di- 
viſion, are principally (if not onely theſe) four, 
Namelv,firſt, co divide whole numbers and fra- 
tions, by whole numbers and fraftions. Se- 
condly, to divide whole numbers by muxt, or 
mixt numbers by whole. Thirdly, to divide a 
greater fraCtions by a lefſe , and laſtly to divide 
a leſſer tration by a greater, 

laDiviſion of Decimals this rule is general, 
If the Dividend be greater than the Diviſor, the quo= 
tient will be either a whole number or a mixt , but if 
the Dividend be leſſe thau the Diviſor , the quotient 
vill be a Decimal, And (for convenience in 
yorking, if there be need) any number of Cy- 
pers may be annexed to the Dividend that 
thereby the quotient may extend to as many 
places , asthe renour of the queſtion ſhall re- 
Quire. 

+he-manner of the working of Diviſion in 


«. I Pecimals, is the ſame with thar before delivered 
il BY O 2 11 
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in whole numbers, as will appear by the Exam- 
ples following , in every 2 four premiſed 
Varietics. 


The Rulefor the krſt varictic. 


The Dividend and the Diviſor , being both mix; 
nhmbers » Or one of them being Aa whole number An, 
the other a mixt ; or the Dividend being a Decimal, 
and the Diviſor a whole nun6ber or a mixt, the firſ 
figure inthe quotient will be of the ſame place or de 
gree,, with that figure or Cypher of the Dividend, 
which at the firſt demand. ſtanieth, or (at leaſb) 
ſappoſed to ſtand diretty over the place of Units inthe 
Dzviſor. 


_” Example 1. Where the terms given, are bath of 
mixt numbers, 


'Terirhe required ro divide 559.3 75 212 by 
16,325, Here the. terms given, are both 
mixt numbers , which being placed accord- 
ing to the Rules delivered before, tor nc 
Diviſion of whole numbers, the figure intie 
Dividead, which at the firit demand, {tand- 
eth. over 6, the pace of Units inthe Diviſor 
Is 5, and becauſe this ftandeth in the placeot 
tenths, therefore the firſt figure in the quotient 
Is in the place of renths alſo, and the whole 
numbet confiſteth of rwo of the foremoſt plt- 
ces , and the reſt is a Decimal, thus the quot 
ent tought in our preſent example 1s 34.2625 
of which 74 the two firſt figures is the Intege! 

| 0 
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ar whole number , 2625 the Decimal fraction. 


> 
ed "hs 
Diviſor ' Dividend Q ezotient : 
16,325) $59» 3353T25 (34, 2625 


xt 49-73 
wr "Os Foy 
al, 65. 300 
f q» 2853 
7A — 
d 3, 2650 
- I. 02031 
» 97950 
__ ©40812 
32650 
o81625 
81625 
y | 
n Example 2. Oneof the terms given, being & 
o whole number the other mixt. 
n The mixr number r355421.25 being divided 


by the whole number 235 , the quotient will be 
| $7%7-75» and the firſt figure in the place of 
Thouſands, as by the operation it doth ap» 


le Pearce, 


p 'S; 2 Divifor 


1983 Decimal Avianareek, 


Drviſot Druidend 
235.) 1355421.25 (5767.75 


Example 3. The Divided being a Decimal, and 
the Dwviſor a whole number, 


| The Decimal fraction . 24672 being divided 
by the w hole number 25 , the quotient will be 
cor 372 , and the firſt ſignificant figure in the 
place of thouſands or cenip place from Lmitic, 
As by tbe operation it goth appear, 


Diviſe 


Decamal Arithmetick,. 


26).35673 (001372 
EE il | 


The Rule for theſecond varietie. 


When the Dividend is a whole or mixt number and 
the Diviſor a Decimal, add as many ( yphers tothe 
Dividend as there are places in the Diviſor for the in- 
tegral part of the quotient will conſiſt of as many pla- 
ces 4s the Diviſor , and the places ariſing from the in- 


.. tegral part of the Dividend added together. 
| Example 1. 


Let 348.75 be the mixt number given,to be di- 
vided by Decimal .25 , to the number given, 
I add two Cyphers, the number of places in the 
Diviſor , and then it will be 348.9500 , which 
being divided by .25 ; the inc part of rhe 

uotient will be 1 395. becauſe the whole part of 
the Dividend 248, being divded by .25 giverh 
two. places , and the number of places in the 

501 O 4 Divis 
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Diviſor being two, giveth two more ; and < 


the Integral part confiſteth of four figures, as by 
the operation, 


Dzeviſor Dividend | 
25) 348. 7500 (1395. 


25 
98 


— — — 


T3 


237 


225 
125 


— ———— 


T'S F 
ws 2% 


: Example 2 


Let the mixt Diviſor Divideyd 


number 72.5 be 075) 72.5000 (966, 
divided by o7s, bars; ry 


the number of 6.44 

1157 wp the Wy ME Fs. 

teoral part of 4 5© 

hr; Quoticne : Ao 0 

will be 966. be- 9 2% | OE Lact 
cauſe there are -. 450 

3 Places in. the... . Foo 
Diviſor; & but _ Mavic 
3» becaulc the - ta BIR 


inte- 
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integral part of the dividend is lefſe thari the fio- 
nificant fg 3 


| ures in the Diviſor , as by the opera=- 
tion 1t doth appear. 


The Rule for the third variety. 


When the Terms given, are both Decimals the Di- 
vidend being the greater the integral part of the quo- 
_ will conſiſt of as many places as the Diviſor 

tl, ; | 


Example. 
Let the Decimal .73953 be divided by the De- 


cimal .32 the inte- 

oral part of the quo- Doviſor Dividend 

tient Will be 22, be= +32) .7 2958 ( 27.11 
cauſe the Diviſor £l-..- £63 


doth conſiſt of two 64 
places, as by the 0- 99 
peration in the mar- —— 
gine it doth appear. 9 6 
22 
38 
32 
6 


The Rule for the fourth varictic, 


- When the terms given are both Decimals, conſiſtmg 
. 0 
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of aqualplaces,, the Dividend, being the lefſer nerme, 
Place the Dividend as a Numerator, and the Biviſer 
as Denominator ; ſo u / uch vulgar frattion the Ju8- 
tient ſought : But if the terms given conſiſt not of e- 
qual places, ſupply the place or places watiting inci. 
ther of the terms , by annexing a Cypher or Cypher, on 
the right hand, and then proceed as before, Thus 
if = ven to be divided by .92 he quotient 
will be 33. Alſo if .3 5 be given to be divided by 
78563, the quotientby annexing 3 Cyphers to 
-35 the leſſer Decimal given will be 35222, 
which vulgar fraftions may be reduced into 
Decimals 7 need be , by the firſt Propoſition 
in this Second part of Decimal Arithmetick. 


Examples for prattice, 


44).35673(-o081,&c. .25)2481.00(9924 


332 225 
47 0231 
44 225 

3 60 


LE 


50 
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TheRule of three in frati- 
ons /ulzar and Dermal. 


FT Hat the Rule of three is, and the 
manner of working, is already ſhew- 
ed in the firſt part, that which we 
here intend is onely to adde ſome 
examples in fraftions vulgar as well as Decimal; 
that by comparing the work in both, the ex- 
cellent uſe of Decimal Arichmetick might the 
better appear. 

And how to convert the known yu of Mo- 
ney, Weight. or Meaſures Engliſh, imo De- 
cimals. hath been already ſhewed , both A- 
rithmetically and by Tables; yet to prevent 
the ſeveral additions and fſubtrrattions in 
thoſe Tables , we have here annexed another 
Decimal Table, for the more ſpeedy Redutti- 
on of Engliſh money under two ſhillings, all 
ſummes of mnney above, not having pence or 
farthings annexed , beingas eaſily reduced by 
memory as by Tables; and this we have the ra- 
ther done becanfe the ſame Table, will alfo re- 
duce the Coins of France, and the parts of oy 
weight, if an ounce be made the Integer, whic 
in point of practice is much more ufctull then 


the pound, w—_y 


| 


- Decamas Anithmatich 
The Tableof Redudion. 
Vjo0r042 | | [o26014| 
E[o020830Gr.1 02708 397.13 
003125 028125 
11004166| , | 71029166| 14 
| lo05208[ | [030208 
_ Jo06250| 2 031250| 15 
007291 0333FT | 
_ 21008333] 4|__-| | $033333] 16 
009375] |. 034375 
-- [010416 F 035416] 17! 
1011458 036458 
| 3412500] 6 _9/037500| 18|- | 
| [013541 | | 1038541 
o14583| 7 | | [039583] 19| | 
lox5625 040625 | 
| 4016666 ws 101041666| 20| | 
| 1017708 042708 
018750 9| | 043750 21 
019791] | [944791 
5.020833] toſ | |rx1045833|_22| __ 
021874] || |loa6875| 
[022916]. It 047916| 23 
023958 048958 
6 925000 "Fant |1zJa50000 24 
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The r able bs ReduRion.. 
051042 076014 4 
052083 (G I 077083] 13 
os, 033125 078125. | 
11 , 054166 66] 2 7 079166| I4| | 
— 055208] 080208 
056250] 3 081250| 15} 
057292 082291 
2058333] __4 8[083333]_16]--_ 
59375 084375} 1þ/. 
060416] 5 085416] 17] ''* 4 
061458 086458} 
3062500 6 _ 9j087500| 18. SEE 
063542 o88541 
064583 7 089583. 19 
065625 090625 | 
4 066C66 8 , oj091 666 Mu 32 
"(067708] [093798 
068750 9 093750| 21 
069792 094791 
5970833 |_12 1x(995833] 22] __ 
"071874 w*| 096875 
072916 11] 097916| 231 
072958. 09895 | 
3000! 12 121100000! 24 - | 


— 
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Theſe thi gs premiſed; we will now ſhew the 
uſe of. the Table in ſome praQical queſtions be. 
longing to the Rule of three direCt. 


1 Ozeſt ion, 


If 3 of 4 yard of cloth, coſt -3 of a pound: what 
ſhall 17 yards coſt at the ſame rate ? 


If; coſt ,2 what ſhall :7 coſt > An. r4 /i. +. 

Fifſt, multiply 53 by *2 the produtt is *33, then 
divide *53 by 4, the quotient 1s **74 : again, if 
you divide 1224 by 84, the quotient js 14 por 
in the leaſt terms 14 pound © of a pound. 

And the value of this frattion+ of a pound, 
will be tound by the third rule of Redu@ion 
page 107, tobe 1 ſhillings, 5 pence, and of a 

ny , Which is ſomewhat above two farthings: 
or it is 2 farthings, and 3 of a farthing- 


The ſame Queſtion in Decimal:. 
If 4 of # yard of cloth, coſt ;* of a pound, what (hail 


17 yards cot at the ſame rate ? 


To anſwer this queſtion 4 of a yard , ani 
72of a pound mult firſt be reduced into Deci- 
mals, either by Diviſion , or by the Tables of 
Redu@ion ; by both which wayes of ReduCti- 
on the Decimal of 4 will be .$75 , and the PDeci - 
mals of 52 will be .75 and then the terms of the 
queſtion will ftand thus ; 
It .975-varts ofa yard coſt .75 parrs of a pound, 
what ſhall r7 yards coſt ar the ſame rate > 
If 0.475 0,75 -— 17, Here it you mul- 


tiply 
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dply the ſecond terme_©,75 by 17 the thirdterM 

ven, the produtt will be 12.75 , and this pro” 
| Fat divided by .$75' gives in the quotient 

14.57142 , that is 14 pound .57142 parts of a 

und, or 145 Decades, that is 14 pound 10 ſhil- 
ings, and ,7142 parts of a Decade (or twoſhil- 
lings) which by the preceding Tablesis 1 5. 5 4: 
2 farthings, and .o059 parts of a farthing. 


2 Dueſtion, 


If a piece of Gold plate weighing 19 ounces 3 peny 
weight and 5 grains , be worth 62 pounds, 10 ſhillings, 
6 pence, what is one ounce of the ſame gold worth, 

his queſtion in yulgar fra&tions muſt be ex- 
preſſed thus. | 

It x /. 34? 7 Troy weight, coft 62 /. 34s, what 
ſhall ;4 of a pound Troy coſt? at the ſamerate. 

To anſwer this queſtion the fra&gions 1 1.342, 
and 62./. 335, muſt be firſt reducet-into impro- 

TENPOOS > gol the _— as oro ne eaſt 

10Wn parts ot a pound 1 roy,and then the quEe- 
ſtion wil ſtand < F 

If 3322 give '*224 what ſhall 5355 give ? 

Now becauſe it is neceſſary the terms given 
be reduced into their leaſt Denomitagjons , 
fore the queſtion be reſolved , therefore the an- 

wer may be found, by uſing the rerms given: 

thus reduced, as whole numbers, not having 
any regard tothe Denominators of theſe frafti” 
ons ; Saying thus, 

If 9197 grains, .coſt15006 pence, what ſball 
480 grains, | : 


And 
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And here if you-multiply 15006 by 480 the 
produt will be 7202880 which being divided by 
9197 the quotient will be 582 pence 3733 parts 
of a peny., and divididg 783 by 12 it will be 
65 ſhillings 3 pence 332, or 3 /. 55. 3. 4 5532, 
Andalthough this queſtion is thus more eaſily 
anſwered then it would have been, it the terms 
had been wrought as vulgar fraftious, yet the 
ſame terms being reduced to Decimals, the 
anſwer of the queſtion will yet be found with 


more caſe, as ſhall appear by the operation tol- 
lowing. 


The ſame Queſtion in Decimals. 


| If a piece af gold plate weighing 19 ounces 5 peny 
weight and 5 grains, be worth 631, 10 5.6 ds what 
#5 an ounce of the ſame gold... 


The Decimal of 19 ounces 3 peny weight and 
e grains, making an ounce the Integer is by this 
Table 19.16041 , for that 19 ounces are 19 Inte- 
gers, 2 peny weight is one tenth of-an ounce, 
and the Decimal of one p2ny weight 5 '8rains is 
by this Table 06041 ; and the Decimal of 62 /. 
Tos, 6 4, bythe ſame Tahleis 62.525, and be- 
cauſe an Unite or Integer is the third 'rerm gi- 
ven, there -needs no multiplication if there- 
tore you divide 62.525 the ſecond term, by 
19.16041 the firſt term propounded , the quoti- 
ent will be 2.26 2 that is 3 poutids, « ſhillings) 3 
pence, and ſomewhat more, as by the oPeration 
in the margine it doth-appear. 
' I9.16C4! 
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19.16041) 62.52 500 (3.2632 


3.832082 
ae 16 $80 


1.1496246 
6206340 


pn —_— 


5749123 
4582170 


3832082 
750088 


[f 5 Els and a quarter of linnen cloth , coſt 
:1,16s. 8 d, 2 q. whar ſhall 27$ecls anda balte 
ot at the ſame rate ? 

[f you would work this Queſtion by whole 
wmbers your eaſieſt way is firſt ro reduce all 
tercrms 1nto their leaſt Denvminations , that 
Sto ſay, theels into quarters, and the pounds, 
lillings Pence, and farthings all intn far-- 
tings , ſo ſhall your 5 els and a quarter be 21 
quarters , and your 278 els and an halte will b2 
1114 quarters, and your 2 /. 16 s. 84. 3 q. will be 
9723 tarthings, and then will your queſtfor 
and thus in whole unmbers, 

quarters farthings quarters 

f »1 — coſt — 2723 — what will — 1114 coſt 

Then multiplying the ſecond number by the 

rd, thatis, 27235 oy, 114) hes = 
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be 2033422, Which divided by 21 , the quotient fj: 
will be 144448 frchings, which Lelhe again! 
reduced into powuds , fullingss and pence, gi-Y: 
veth 1501. 9s. and 4yence , as by the operation; 
following doth appear. 
T he operation. 
RY a © 

Lnnn—n— 2 16=8— ——278; 

_ 20 4 


21 _—O— —_- - 


40 1112 
16 ſbilizes 2 


5 6 I114 


g pence 


FCC FEM 


©: [3033425 


UM 


> a(4+$ 2 : + & 

144448(36xx2(308(g(r50 

44444 222322 222 © 
X27 


But if you would worke the ſarie Queſtion 
 Jby Decimal numbers you may ſave the labour 
reducing the terms to their leaſt denominati- 
Ms, for 5 Els and a quarter is in Decimal nums 
ters 5.25, and 278 Hs andan halfe is 272.50, 
ad 2 pound 16 5. $4. 3 9. 5 in Decimals 2.3364 
2 A 
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and then your ,Lucſtion in Decimals willſtang 


| 


Els pounds Els 
It 5.25 coſt 2.836 what 272.50 


If you multiply (according to the Rule) the. 
ſecond rerm by the third, that is 2.8364 by 
278.50 the produ@ of that multiplication ul 
be 789.937400 ,» Which divided by the firſt f/ 
-erm 525, the Quotient will be 150.4642, which 
Decimal (by the Example in page 177) repte- 
'2nteth 1507. 9s. 4pence, and ſo muchin me} 
1:2y will :7g Els and an halte coſt, 


The Operation; 


Els poxnads Els 
278.56 


25 — 2.5304 


278.50 


141820 
226912 
198548 
56728 


ann —— 


789.937400 


5.25(799.93749] 


a MS... MM a a Oc a a a oo ca 


LIM! 


ſtand; 
$$25)789.937400(150.4642 


.o0r two at the moſt in eac 
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or 


525 _ (r5ols; 98. 4d. 


I have been the larger in this Rule and eſp2- 
cally in this Example, waich is incumbred 
with fra&tions ſufficient , becauſe I would have 
the Reader the better diſcern the difference be- 
tween the Vulgar and the Decimal way , and 
alſo to ſee how expeditious the one is over the 
other. Now this Example being thus largely 
explained, I ſhall with the more brevity paſle : - 


ver the Rules following , giving one Exam »1:, 

Þ Rule; And ths 
much ſhall ſuffice for the Golden Rule, or Rule 
of three dire&t in FraQions. 


P 3 An 
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An Example inthe Rule of 
Threereverſe, 


A Lends B 2331. 65, $4. for a yeay without intes 

reff,upon Conditionthat B ſhould do the like cour- 
tefic for A when required, A hath occaſion for mu 
ney 9 moneths , how mnch money ought B to lend A, 
to requite his courteſie, and ſave himſelfe har 
eleſſe ? 


I will not in this place tell you what the ru: 
of Three reverſe is, nor the manner of work 
ing thereof , that being already ſufficiently de- 
clared in the firſt part , but give you the Exam. I 
ple, and the working thereof , which take a 
- qa So will the Queſtion be thus ftx- 
ted, 


; IP Lot — —_——_ A. cet. SS _  £qa_  __a a 


2911 neths li, s, of, moreths 
13 r—=233 —m6— 3 —— 7 
Which in Decimals ſt ands thik, 
wongths li, moneths 
La ——33333 ——7 
I2 
46666 
+3 333 » 


2799.96 


Deremal Arithmetzck. 
8 5865(3 | 

25949 5(399995 

$2372? 


H6ee you ſee that 12 moneths and 7 moneths 
ire whole numbers, and {0 we ler them alone 
without any reduftion , but the Decimal of 
er | 2337. 65. 84, will be found by the fore-menti- 
#- | ofed Tables and Rules to be 233.33, whichis 
"= | the middle term in the Queſtion, and of the 
A, | ame quality with that , muſt the fourthterm 
% | fought be, therefore if (according to the rule 
d&livered in the firſt part) you multiply 233.33 
by 12, the produ will be 2799.96 , which divi- 
&d by 7 giveth in the Quotient 39999 , which 
is the Decimal of 400 /. and ſo much money 
ought B to lend A for 7 moneths. 


LASSBR8RO0k0|08388888DS8S88 


Examples in the Rule of Pro- 
portion,confiſting of fivenum- 
bers, 


Queſt, 1. 


If 1601. in 12 moneths, yields 6 1, intereſt, what 
intereſt ſhall 2641, 16s, 5d. jield in 15 moneths at 
the ſame rate ? 

P 4 Yer 
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Set down A numbers in Decimals, as in the 
Example following appearcth , ſo ſhall you find 
the Decimal of 264/. 16 5. 5 4. tobe 264.8208, 
all the reſt being whole numbers having no {rz- 
&ions joyned with them we negle&., and work 
with them as they are; ſo will the ſeveral wum- 
bers of your queſtion (if rightly diſpoſed) ſtand 


25 followeth. 
[. Ms [. "l —_— 
100 —=— I2 ——6 —— 264.3 208 -—1; 
100 


1200 1588.9248 

5 

79446240 
15889248 


OO O$—  — 


1200) 23833.8720(19.8615 


—__ 


T2300 or 
11833 4 d. 9. 


— 14917 
10800 .  fere 


10338 


9600 
7387 


7200 
1872 


mee mememtmememmemeeernnns 


I200 .- 
6720 


6000 
720 Your 
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Your numbers being thus orderly- diſpoſed, 
you muſt ( kg to the Rule before delive- 
red in the firſk vatr, »age 92) multiply rhe firſt 
and ſecond terms together , which in this Ex- 
ample are 100 and 2, whoſe produtt is 1200, 
which is yout Diviſorz; Then multiply the 
three laſt rzrms ole into another , as 264,8208 
(which is the decimalot -64 1, 16 s. 5 d.) by 6, 
and the product thereof will b2 1588.9248, 
which number again mulriplicd by 15, (which 
is the laſtterm,) the produtt will be 238 33.8720, 
which is your Dividend, andthis number being 
divided by your former produ&t, giveth in the 
9noticnt 19.8615 which is the decimal of 19 /. 
175, 24 2 q.fere, and ſo much doth the ſimple 
intereſt of 2647. 16 s. aud 54. amount unto in 
15 moneths, after the rate of {ix per cevr, for a 
year. 


Queſt, 2. 


If the carriage of 23 hundred and } quarters of 4- 
ny thing being carried 1 27 7 'es, coſt 4 f, 22& 8 &. 
what ſhall the carriage of 47 hundred and an halfe of 
ſuch like commodity coſt , being carried 3$1 miles. 


Place your numbers in order as inthe follow- 
ing Example doth appear, then multiply the 
firſt and (econd terms together for your Divi- 
ſor, and the three laſt one into another for 
your Dividend, and ſo will the Quotient of this 
diviſion anſwer the 2ueſtion demanded, and 
the work will ſtand as followcth. 


C. 
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CC mis ti. 6. _ Miles _ 
23.95 — 127 —4.69$+-47-59—38r 
12 4 7.59 | | 


W—_— —— ——— 


3016.25 222062590 
381 


22208250 
1776590000 
66618750. 


PENIS SR 


3916.25)$ 4605.81 2 50(28.050 


p___ pnyn—— Or 
603250 28% T5 
24328081 


2 41: 3000 
I5081250 


15081250 
00000,000 


Here you fee that the firſt and ſecond _ 
mu - 
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iplied © er. produced. 3016-25 which 
— iviſor , andthe laſt terms 
being multiplyed one into another , produce 
$4605.8125D, Which muniber divided by 3016.25, 
oiveth in the quotient 28.050, which decimal 
repreſenteth 28 /, one ſhilling , and ſo much will 
the carriage of 47 hundred and a halfe coſt , be- 
ing carried 381 miles ? | 


you ow . | DEVecdahe uſe of decimal -— 
rithmerick in _ queſtjons as ;concctiit the 
Golden Ryle, or Rule of three ; both DireR, Re- 
verſe, and Compounded , by an Example or 
two in each Rule , and thoſe compor of 
frations ſufficient, I ſhould now proceed to 
Queſtions in Fellowſhip, with and withour Time, 
as allo to Barter , Allipation ; the Extraftion of 
the Square and Cube Roots,8&c. but foraſmuch 
as theſe laſt mentioned Rules dcpend one upon 
the Rye of Three, as by the —_— in the 
firſt part doth plainly appear , I ſhall theretore 
fave that labour, and ſpare my Readcr the 
pains of praCtiſing Qneſtions which wholly de- 
pend upon that which I ( by this time, ) 1 
poſe him perfe&in ; Yet it the Readcr be deſ1- 
rous to make triall of any ſuch Queſtion for 
his own ſatisfa&ion, he may either make trial] 
of thoſe Queſtions in the former part of this 
Book in thoſe ſeveral rules, reducing the mium- 
bers there given into Dceimals , or if. he _ 
| e 
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hemay frame Queſtions according to his own 
fancy; And thus I ſhall contlide this ſecond 


Part. 


_ Theendof the ſecond Part. 


22T 
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THE 
Third Part, 


CONTAINING 


INSTRUMENTAL 
Arithmetick. 


_— 


—— —— 


He Arithmetick , of which we 
now come to treat, and which 
I call InsRumMENTAL 
AR1IT HME TI Cx 1s not any 
new kind of Arithmetick, but 
==> $5 is indeed the ſame with Deci- 

mal Arithmetick before taught ; onely, where- 

as in Decimal Arithmetick, there were certain 

Tables made of Money, Weight and Meaſure, 

by help of which the Decimal of any fraftion 

of Money , Weight or meaſure might be ſer 
down (as it wen in whole numbers, herein 
this Inſtrumental part, we have contived cer- 
taine 
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cain Scales of Money , Weight and Meaſure e- 
qually divided into che (everal denominations 
ito which the ſeveral Wel hits nid Meaſittes, 
caft be equally divided , utitg evety of which 
Scales there 1s jayned a Scale of 100, 1000, or 
0000, equal parts, according fo the letrerh of 
the Scale, ſo that by inſpeQion onely you may 
readily and exa@ly .withourt addition (as in u- 
_ the fore-mentioned Tables you muſt ne- 
cel arily do). fetdown the Dacimal fraftion of 
any part of Money, Weight or Meaſure , with 
great celerity and exaftneſfe ,; if the Scale be any 
thing well divided, thoughthe Scale be bur of a 
reaſo; ble lengths 4 

Now the Scales, which I have chiefly male 
choice of in this Work, as being of moſt ufc 
with Engliſh men ; (though other Scales may 
be made for the Coyns , cs Meaſures 
of any other Countrey as well, and upon the 
ſame ground) are chicfly theſe, viz. 


r Of money. 

2 Of Troy Weight, 

3 Of Avairdupoule Great weight. 
4 \voirdupaife Lictle weight. 
5 Of Liquid meaſures 

6 Of- Dry incafures. 

7; Of Long meaſures. 

8 Of Dazens, 


Untq every of theſe Scales, is joyned ano- 
ther Scale of 100 or 1000 equal parts,theſe Scales 
are made to face qne artother, ſo that it you 
lagk upon atiy one Divifion, in the one, yon 

a 
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ſhall alſo difcern phinly what Diviſion or 
fu of a Divifion an{wereth thercuunto in the 
other. 
Theſe Sealcs being thus difpoſcd, as they 
ao, be upon ry ren Silver, Brafs, 
x but haſt of na Square Ruler, 
made in for of, a Pa allen _— will by 
qnely- give yau any Wocumal fradti- 
Qn —_— without Addition, or (onthe con- 
TIT Wbece the fraRign intqthe known ne Yar 


nega > by inſpeten: alſo, 


——_ fuffice far a general dederipei 
What mennhby Scales, hm yr de- 


"ot of chem, wall more plainl Peas 
when we treat of Numeratian —_ 

ynto which, we ſhall now proceed. Bur firſt rake 
a View of the Scales as they aze here diſpoſed, 
andas they may. be ſer uyan ſuch a ruler as I 


have here mentiqned. 


SESSS SIS NES ISS 


Numeration upon the 
Scales. 


He Scales here ro be deſcribed are in num- 
' ber eight, as hath been an ſhewed,; 
andasby the figure of them dor 


appear. 
Now 
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Now Numer ation upon 4 Scale ir to find upon what 
part of the Scale , any number upon the ſame Scate 
will fall, 

We will begin witty the firſt; and'ſo proceed 
till we have given an Example in every one, 

1 The fri Scale is of Engliſh money , and is 
divided into 24 equal parts , which repreſent 
24 pence Or 2 ſhillings , theſe parts are numbreq 
with Arithmeflcal figures , from the heginning 
thereof , by 1, 2, 3,4 5, &Cc. to 24, each divilt- 
on repreſcnting! one peny , and the whole 24 
diviſions repreſenteth 24 pence or » ſhillings, 


Sothat where the figure'1 ſtandeth, that part of 


the Scale repreſenteth one peny , where' the h- 
gure 2 ſtandeth, it repreſenteth two pence, 
where the figure 18 ſtandeth, it repreſemteth 18 
pence, or ne ſhilling {1x pence, and ſo of any 
other figure of the ſame Scale. 
| Then becauſe there-are four farthings con- 
taincd in a peny, each of theſe pence (or divi- 
{10ns) is ſub-divided into 4 other equal parts by 
ſhort-lines ,-every oncof theſe repreſenting one 
tarthing , ſois the whole Scale divided 1n all 
to 96 equal parts, which are the number of 
farthings contained in two ſhillings, Thus if 
you look into the Scale of Money for $ pencc 
3 farrhings, you ſhall find it at the letter 4, 
which letter is here purt- ohely for example 
ſake, Alſoif you would find in the Scale the 
place of 18 d; halfe peny ,-you ſhall find it at 
c, and thus may you 6nd the place of any num- 
ber of pence and farthings under two ſhillings 
upon the Scale. 
Unto 
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Utito this Seale of money (as to all the reſt 
of the Scales,) there is joyned another Scales 
which I ſhall _ouyer hereafter call rhe Scale 
of 1000 , the nſe of which Scale is this. When 
you have found any number of pence or far- 
things upon the Scale of money, you ſhall find 
upon the Scale of 1000 , what parts of a thou- 
ſand is the Decimal of thoſe pence and far- 
things: Thus when in the Scale of money you 
find at the letter a 8 pence 3 farthings , if yout 
caſt your eye dire@ly crofle to the Scale of 1000, 
you ſhall find 364 toſtand direAly againſt 8 9; 
34, which 364 is the Decimal of 84. 3 q. Alſcs 
if you find upon the Scale of money 1g 4. halte 
penny, Which is at the letter c , you ſhall find a- 
cainſt ir in the Scale of 1000, this number 771, 
which is the Decimal of 13 4, half pegny. And 
inthis Manner may the Decimal of any num- 
ber of pence or farthings under two ſhillings be 
moſt eaſily and exattly obteined. 

. Now on the contray , (uppoſea Decimal fra- 
ton were given, repreſenting ſome part of 
Engliſh coin, if you look in the Scale of 1000 
for your number given, right againſt it in the 
Kale of money you ſhall fad what number of 
pence and farthings is repreſented thereby. As 
tor Example. Suppoſe .364 were a Decimal 
uu » and it were required to find what part of 
on it doth repreſent, Look in the Scale of 
609 for the number 364, and right againſt it 
you ſhall find 8 pence, 3 farthings. Alſo if 771 
werea Decimal given, it you look in the Scale 
o 1000 for ,771, you ſhall tind againſt that 

Q- man” 
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number 77x 18 pence 2 farthings. And thug of 
any other, 

By what hath been already ſaid,it may be 
fily diſcerned of what exceeding expedition 
theſe Scales thus diſpoſed are of , for I dare af- 
firme, that I will ſer down 2 (if not 3) numbers 
by the Scalc, as ſoon as one by the Tables, and 
if the Scale be but of any reaſonable length, 
altogether with as much exa&tneſſe, but jf ] 
ſhould vary an unite in the laſt place, in my e- 
ſtimation in the Scale of 10co, 1t 1s not any 
thing material. 

c I have been very tediovs in ſhewing the ule of 
theſe Scales to find the fraftion Parts of money, 


but the reaſon, is becauſe I intend to be the brief. {| 


er 1n the reſt, for weight and meaſure, the 
manner of. working (when the diviſion of the 
Scale is known,) being the ſame in all reſpefts 
without the leaſt alteration, 

2 Theſecond- Scale is of Troy weight , two 
Peny weight being the Intiger , which Scales 
divided into 48 equal parts or diviſtons , eachof 
which diviſions contains one grain , and are 
numbered by Arichmetical figures at every 
three grains by 3 6, 9, 123 &c, tO 24 and at the 

lace where 24 ſhould ſtand, there ſtandeth 

W, which fignifieth one peny weight or 24 

rains, this Þ W ſtandeth in the mid le of the 
y Then is the ſame Scale continued farther 
by Arithmetical figures 2, 6, 9,12, &c. as be- 
foreto 24, and there is written P. W. again It 
preſenting two peny weight or 48 grains. 

The Scale being thus divided) it is eafieto 


find the place where any number of Graingts 
c 


w_ 
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der 48 {bxil be upon the Scale, As for example, 
ifit be required to;find where 8 peny weight 
4- } fhalltall, look upon the Scale of Troy weight 
on | from the beginning thereof, and count the fi- 
af- pures 3 and 6, then count alſo two of the {mal- 

kr Diviſions , and that makes 8 grains, which 
nd | you ſhall find to ſtand ar the letrer 4, which is 
th, | the place of $ grains, Allo if upon the Scale 
I | you would find the place of one Peny Weighr 
e& | 10grains, youſhall find it at the letter e, and fo 
ny | ofany other number of grains under 48 or two 

Peny Weight. 
of Bur if you had a D:cimal given , and would 
Y | know what number of grains it repreſenteth, 
& } ifyouſeek your Decimal given in the Scale of 
1000,right againſt it in the Scale of Troy weight 
he J youſhall find the number of grains repreſent- 
a Þ cdthereby. 

Example, Let .167 be a Decimal fraftion gi- 

0 | ven, It you look inthe Scale of 1000, for 1675 
15 I tight againſt it in the Scale of Troy weight, 
"of } you ſhall find 8 peny weight. 
uy Alfoit .708 were a Decimal given, it you 
u leek 708 in the Scale of 1009, right againſt it you 
i ſhall find 1 peny weight 10 grains. 
a 3 The third Scale is of Avoirdupois Great 
24 | weight, 28 pounds or one quarter of an hun- 


- dted being the Intiger, this Scale is numbered 
» dy 1, 2, 3, 43 &C. tO 28, which 28 rcpreſenteth 
'e | 34, or a quarter of a hundred, and each of 


thoſe is ſubdivided into four other ſmall parts, 

ach repreſenting one quarter of a pound. 

. | Nowit you would know what isthe Deci- 
Q. 3 mad 
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mal of any number of pounds or quarters under 

28, it you ſcek the number of pounds in the 

Scale of Avoirdupois great weight , right a. 
ainſt jt in the'Scale of 1000, you ſhall find the 
ecimal thereof. : 

Thus if it were required to find the Deci- 
mal of 8 pound and an halte , if you look upon 
the Scale tor 8 pound and an halteyon ſhall find 
it at the letter g, and right againſt 1t in the Scale 
of 1000 you ſhall find 304, which is the Decj- 
mal of 8 pounds and an halte. 


On the contrary , ſupoſe 304 were a Deci- | 


mal given, and it were required to find what 
part of Avoirdupois great weight were repre- 
ſented thereby , it you look in the Scale of 1000 
for 204 , right againſt it in the Scale of Avoir- 
dupois great weight, you ſhall find 8 pound and 
an halte, 

4 The fourth Scale is of Avoirdupois little 
Weight, 16 ounces or one pound being the 
Integer , This Scale is firſt divided into 16 c- 
qua] parts, and numbred by 1 2, 3, 4 &Cc. to 
16 ,cach diviſion repreſenting one ounce. Then 
againe, cach of theſe ounces, is ſub-divided 
into 8 other ſmaller parts or diviſions, cachof 
which diviſions reprelenteth two drams; but 
if your Scale be large cnough, y ou may have 
each ounce divided into 16 equal parts , or dr 
viſions, each diviſion repreſenting one dram. 

Now to find the Decimal belonginging toa- 
ny number of ounces and drams , repaire to 

+» Scale of Avoirdupois little weight, and on 

ad the quantity of ounces and drams w_ 
LC0y 


= I 
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| 
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ed, and right againſt itin the Scale of 1000, 
you ſhall have the Decimal thereof. 

Thus if it were required to find the Decimal 
of 6 ounces and 6 drams , it you look this in the 
Fcale of Avoirdupois little weight , you ſhall 
find it at the letter þ, and right againſt it iathe 


Sale of 1000, you ſhall find 398, which is the 


Decimal of 6 ounces an41 6 drams. 

Bur if 398 were a Decimal given, and it were 
required ro find the value thereof in Avoirdu- 
pots little weight, if you look for 398 in the 


i» © Scale of 1000, right againſt it in the other 


ſcale you ſhall fin 6 ounces 6 drams. 

5 The fifth Scalc is of Dry Meaſures ,. one 
Quarter or 8 buſhels being the Integer , This 
Scale is firſt divided into 8 equal parts, and 
numbred by 1, 2, 2, &c. ro$, each of which 
divifons repreſenteth a Buſhel, and cach cf 
thoſe parts is again ſubdivided, firſt into 4 equal 
parts or diviſions , cach repreſenting one peck, 
2nd then thoſe again ſub-divided into 4 other 
ſmaller parts, repreſenting qearters, halves, 
and three quarters ot a peck. 

Now if you would know the Decimal bc- 
longing to any number of Buſhels (under $ 

els or one Quarter) Pecks and parts of a 
Peck, if you ſeek the number of Buthels, Pecks, 
and parts of a Peck 1a the Scale of Dry Mea- 
ſures, right againſt it 1a the Scale of 1009, you 
ſhall have the Decimal required. 

As for Example - 1t 1t were required to find 
the Decimal belongi 1g to 5 Buſhels 2 Pecks and 
halte a Peck , it you look into the Scale of dry 


Q 3 Meas» 
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Meaſures you ſhall find 5 buſhels 2 pecks and 


an halfe, toſtand at the letter k., and righta- 
gainſt itjn the Scale of 1 000, you ſhall find 7e:, 
which isthe Decimal anſwering to 5 buſhels, 1 
pecks and an halfe. 

 Butif 502 were a Dectmal given, and it were 
required to find what number of buſhels, pecks 
and parts of a peck it reprefenteth , if you look 
if the Seale of rooo for 702, you ſhall find a- 
gainſt it inthe Seale of dry meaſures , 5 buſhels 
2 pecks and an halfe. 

6 The fixrh Scale is of Liquid Meaſures, the 
Intiger being 26 gallons or one barrel, this 
Scale 1s divided firft into :6 equal parrs or div- 
fions , and numbered by 5, 10, 15, &c. to 26, 
then every of theſe divifions is again ſub-divi- 
ded into 4 orher ſmall diviſions, each repre- 
ſenting a quart, but ( it the Scale be large c- 
nough) you may: fub-divide cach gallon into8 
parts, ſo will every part repreſent one pinte. 

" Now to findethe Decimal belonging to any 
number of g2lJons ( under 36 gallons or one 
barrel,) quarts or pintes, repaire to the Scale 
of Liquid mcatures, and ſcck rhere upon the 
Scale, the number of gallons, quarts, or pintes, 
and againſt it iv the Scale of 1000, you ſhall find 
the Decima] thereunto belonging. 

Soit it were required to find a Decimal rc 
preſenting 10 gallon» and 2 quarts, or 4 pintcs, 
which isall one, if you.ſeek inthe Scale of Li 

uid meaſures for ro gallons - quarts, you ſhall 
fnd it at the lecter 2, againſt which 1n the 
Scaleof 1000 , you ſhall find 292 , which 1sthe 

| Decimal 
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mal of 10 gallons 4 pintes, 

Likewiſe if 292 werea Decimal given, and it 
were required to find what number of gallons, 
quatts or pintes were repreſented thereby, if 
you look in the Scale of 10co for 292, right a- 

;aſt it in the Scale of Liquid meaſures, you 

Lal find to gallons, 2 quarts, or 4 pintes. 
2 The ſeventh Scale is of Long Meaſures, the 
Intiger being Yards or Ells, this Scale is divi- 
ded1nto four equal parts and numbered by 1) 2, 
3z4z repreſenting 1 quarter, 2 quarters, 3 quar- 
ters or 4 quarters of a Yard or Ell, theſe are a- 
gain ſub-divided firſt into < other equal parts, 
repreſenting nails, and thoſe may be again ſub- 
divided at pleaſure if nced be. 

Now it you would know what Decimal he- 
longeth ro any number of quarters or nailes of 
ayard , it you ſeek the number of quarters and 
nailes in the Scale of Lons meaſure, the Scale 
of roe0 will give you the Decimal thereof. 
Thus it it were required to find the Decimal 
belonging to one quarter and three nails, it you 
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feek this in the Scale of long meaſure, you ſhall 
find it ro ſtand at the letter 9, again!t which in 


the Scale of 1000 you ſhall find 437 , which 1s 
the Decimal anſwering to one quarter and 3 
nails of a Yard or Ell. 

Alſo it 427 were a decimal given, and it were 
required to find what quanticy of Yards or El 
were repreſented thereby , it you look 1n the 
Scale of 19co, for 437 » you ſhall in the Scale 
of long meaſure fiad againit it one quartet and 
3 Ralls, 

Q 4 $ The 
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$ Thecighth and laſt Scale is of repreſents: 
tive inches, the whole Scale being divided into 
x2 equal parts and numbered by 1, 2, 3, &c.to 
12, andthoſe parts are again ſub-divided into 
hatves, quarters, and halfe quarters, as Carpen- 
Rules are uſually divided. 

Unto this Scale, (as unto all the other) there 

is joyned a Scale of 100c, this Scale will readily 
diſcover what is the Decimal belonging to any 
number of Inches ; halves or quarters , and the 
_ is the ſame with the Scales before-mentio- 
ned. 
Thus have I given youa bricte deſcription of 
theſe Scalzs and the uſes of them , and do now 
ſuppoſe my Reader to be perte&ly aquainted 
with the way of numbring or counting upon 
them , wherefore I intend onely to give youa 
queſtion or two in the moſt uſual Rules of A- 
rirhmetick, any ſo concluclude ; for Decimal 
Arirhmetick being already ſufficiently explain- 
ed,Iſha}l not need to repeatthe rules(or the man- 
ner of working them) again, but give you ore 
Example, by which the exa&tnefle and cxpedi- 
tion of theſe Scales may the more evidently 
appear, for when we work by Scales it is ſup- 
poſed that we do not uſe Vulgr,but Decimal A- 
rithmetick,and Addition. SubtraQion, Mulrtipli- 
cation, Diviſion the Rule of Three, and in- 
deed, all the other Rules of Arithmerick areto 
be performed, as is before taught, the Scales (er- 
Y1og oncly to avoid Reduttion. | 


Addition. 
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Addition. 


Hat Addition is , and the manner of 
working of it.hath been already taught 
both in the firſt and ſecond Parts, we 
will now come to an Example , which ler be in 
Addition of Engliſh Coyn, and let the (ums 
to be addcd be 36 /. 85.84. 291. 05, 2d. gil. 
16s. 94, and61. 25.54. 
Firſt, ſer down 36 7. 291. 31 1, and 6 1, one un- 
der another, in ſuch order 


- as you ſee here inthe mar- 26} 
gent, drawing a line by the 29] 
{ide of them as you (ec here > 1 | 
done, andalſoa linc inde: 6 | 
them, _-_— 


This done, ſ(ccing that your firſt mumyer to 


be ſer down to 367.33 -, $4. you muſt for the 


8s. (becauſe rwo ſhillings, which we calied a 
Decade , or the tenth part of a pound is made 
the Integer, inthe Scale of Money) ſer down 
4 which is done by memory, and after it make 
a comma. Then your next number to be ſet by 
291. being © 5. 2. d. for the 

os, ſet down a Cypher, 36| 
thirdly, for your number 29| 8, 
to be ſer by 31 4. being 165, 3118, 
94. tor the 16 {et down 6] x, 
8 decads, with a comma 
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after it , and laſtly, the number to be ſet by 6 /. 
being 2 s. 5 4.for the 2.5. ſer down 1 decade with 
a comma after it,and then will your work ſtand, 
as here you ſee. 

Then take your Scale in hand, and ſecing 

our firſt number of pence are 84. look in your 
Teal of Money for 8 4.and againſt it in the Scale 
of 10950, you ſhall find 333, which fet to 36 /, 
$ «. behind the comma , then your next number 
of pence being 24. look in your Scale for 2 4 
and againſt tt 1n the Scale of L000, You ſha/l 
find 082, which ſet to 29/7. os, behind the com- 
ma. Then your third 
number of pence being 36 
94. lookin your Scale 29 
for 94. and againſt itin 31 
the Scale of 1000, you 6 | 1,208 
ſhall fiud 376, which — j-—— 
ſet to 31 . 16 s. and laſt- 
ly, your laſt number of pence being 5 4. look in 
your Scale for 5 d. and againſt it you ſhall find 
208, which fet to6 7. 25s. and then will your 
whole work ſtand, as here you ſec. 

Your fums being thus {er down . which 1s 
done with more facility then you can imagine, 
till your make trial and be ſomething perictt 
therein, you muſt then adde all the numbers to- 

ether as in Addition of Decimals, aad you 

all find the ſum of them to be 10314009, 
Now to know what this is in money is as caſic 
as it was 19 {et the ſeveral ſums down , for the 
figures 103, which ſtand bzhind the down 
right line, are 103 /. and the figure 4 _— 

| ' ands 
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right lineand the com- 36 [4 333 
ma , are 4decades or 8s. 29] 0, 083 
and being the reſt roche 318, 376 


right hand are all Cy- 6] 1,208 
phers, they ſignifie nei- 103 | 4, 000 
ther pence nor farthings, 
ſo 15 the total of this addition 103 /. 8 5,04. 

| That the manner of working may appcare 
more plain, I will give you another ſhort Ex- 
ample as difficult as I can invent , which I 
pertormed by a Scale of Wood bur of 8 inches 
long. Ler the ſums to be added together,be thelg 
tollowing, 


8 x« a 
35S 7 — 
Ig — 6—8—! 
arp —= 7 — png 


709g — g—4—t 


Firſt, ſet down your ſeveral ſums of pounds 
one under another as before, and draw a line 
by the ſide of them, and a- 
nother under them, So will 332 
they ſtand as here you ſee. I59 


217 

r Your ſums of ponnds being thus orderly 
Placed and lines drawn, repair to your Scale, 
and ſeeing your firſt number of ſhillings, pence 
and farthings iS 17 5. 44. 1 q. for your 17 5. ſet 
down 
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down $ decads, which is 16 s. with a comma 
after it, thenwill there reſt to be (ct down rs. 
44, 14.0r 16d, 14. which it youleck in your 
Scale of Money , you ſhall find to ſtand againſt 
tin the Scalcof 1coo this number 677 , which 
isthe Decimal of r s, 4d. 1 9. | 

2 Your ſecond number of ſhillings peace and 
fa:things1s6 5. $84. 1 9. for yours s. ſet down 
2decads, which is 6 s. and then there will re- 
maine $8 d. 1 9. which if you ſeck in your Scale 
of money , you ſhall find to ſtan] agaitſt it in 
the Scale of 1000 this number 344 , which is the 
decimal of 84, 1.4. 

2 Your third number of ſhillings pence and 
farthings is 5 s, 29. 3 9. for your 5 s. (et down 2 
decads, which is 4s. with a comma after it, 
then will there reſt to be ſet down 1 s. 3d. 34. 
Or 15 4, 39, Which it you ſeek in your Scale of 
Money , you ſhall find to ſtand againſt it in the 
Scale of 1000, this num- 
ber 656, which is the De- /, 
cimal of 15 d. 34. or1s. 3321 8,677 
24, 2q. and the three 159] 3, 344 
ſums to be added together 217 | 2,656 
_ ſtand as here you 2g, i677 

Theſe ſums being added together , according 
to the rule for Addition of Decimals, youMhall 
find the ſum of them to be 750414,677 now to 
know what this is in Money, take notice that the 
799 Which ſtands to the lett hand of the down 
_— line are 70g pounds, and 'the figure 4 
which ſtands between the down right line ang 

the 
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thecomma, are 4 decads or 8s, but (becauſe 
the firſt figure next after rhe comma 15 above 5, 
viz. 6) you muſt add 1s. to the 4 decads, 
making themg s; then wIll there remain 157, 
wherefore if you look in the Scale of 1coo for 
177, you ſhall find againſt it in the Scale of 
Money 44. 1 qz So is the whole ſum of this 
Addition 709 li; 95. 44. 14. asby the prece- 
ding work doth appear. | 


C Here note, that when you had ſet down 
your 709 /i, 4 decads or 8s. there remain- 
cd beyond the Comma 677 y Which if you 
had ſought in your Scale of 1000 ,  Jou 
ſhould have found againſt it in the Scale of 
Money I5 Y q. Or 1s, 4 d. 1 q. ( which is 
all one) as before, for it appearech plainly 
by the Scale that 500 in the line of 10001s 
cqual to one ſhilling. 


{ might proceed farther in giving you Ex- 
amples in Weight and Meaſure an{werableto 
the Scales, but that would only make the Rea- 
der ſpend his time to little purpoſe, for being 
before acquainted with Decimal Arichmetick, 
and (as by this time I ſuppoſe he is) with Nu- 
meration upon the Scales, he cannot be defi- 
cient 1n the applying of the other Scales of 
Weight and Meaſure tothe ſame purpoſe fcr 
which they wete contrived, I having ſo large- 
ly exemplified the uſe oi the Scale o oney. 


Sub- 
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Subtraction. 
Qaiis wn (as hath been before ſaid) is the 


takins one or more {ſmaller ſums out of 

one greater , I ſhall onely give you an Ex- 

ample or two, as I have taken the num- 
bers from a Scale. 


Example, 


- 


Delivered to a Goldſmith of old plate 297 ounces, 
13 perny wight,1g grains, 

Received of the ſame Goldſmith firſt 16 5 ounces, 
11 penny weight and 7 grains , and after that recei- 
ved of the ſame Goldſmith 32 ounces 19 penny 
weight, and 27 grains, what plate remains in the 


Goldſmiths hands ? 
- Take your numbers out of the Scale of Troy 
weight,and ſet them down, as here you lce, 


OHUCES 


Delivered 297. 6,396 


Received firſ® 165\5,646 
Feceived more 33193979 


Received in all 198|5,625 


| WF in the Goldſmiths hands 9919271 
Or 
OHYCES pen) W, gr, 
09 cnmom=n 2 wm } 2 Thes 
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Then adde the ſeveral weights of plate recei- 
ved , together , and they make, 19859625, or 
198 Ounces, 11 peny Weight > 6 grains, which 
if you ſubrra& from 297162896 , Or 97 ounces, 
13 peny weight 19 grains, Which was the quan- 
| tity of plate delivered , thete will remaine 

99\ 1,271, 0r 99 ounces 2 peny weight, 12 grains, 
| and ſo much plate is {till in the Goldſmiths 
ans. And let thus much ſuffice for Subtra- 

ion. 

Now we ſhould procced to Multiplication and 
Diviſion, but being when the numbers are ta- 
ken from the Scale and ſer down, | the manner 
of working doth not at all difter from Mul:ipli- 
cation and Diviſion of Decimals before taughr. 
Bur that we arc now a treating of Inſtrumen- 
tal Arithmetick ( becauſe I will not alter the 
method before uſed, in the firſt and ſecond 
parts of this Book; ) I will therefore here ſhew 
you how Multiplication and Diviſion, may be 
aſtrumentally pertormed by Nepers Bones. 


Multipli- 
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Multiplication by Nepers 
Bones. 


Wriplication and Diviſion are accounted 

the hardeſt parts of Vulgar Arithmertick; 

but by the invention of- the Right Hono- 
fable fohn Lord Neper Baron of Merchiſton, 
they are both of them made very caſic, and 
more certaine then in the ordinary way , the 
memory not being charged at all, but as in 
Addition and Subtra&ion , what this Artificc 
15, is ſhewed by himſelf in his treatiſe of R6- 
dolegia, as alſo in that of Mr. Seth Partridge and 
ethers, and therefore ir will not be neceſſary to 
make any large diſcourſe of it now , it will be 
ſufficient here , onely to give you a deſcription 
of them, and how touſe them. 

Theſe Rodsor Bones arc nothing ele, but 
the ordinary Multiplication Table , com- 
monly called Pythagoras his Table , cut into pic- 
ces with Diagonal lines between the figures of 
every produtt in ſfingle multiplication ; as by 
the figure following it doth appear. 


A 
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"A Fipureof the Bones. | 7 


F cw T_T 


0191 118}2|[7 1545 1141] 

6124 11/41/411,41/41 61,41 (214 
61/5113 IL-6 11] YV&11/41/4 

37 AAR 2 1 Al 

WAL AFATAE PAVIA RE |of Af 
6241 61281 Aa) 812/611/40 
AH \11/4-1/9 FAF24 24144 
os AFAZA 4 PAL 
612411/9\/ 8128117 V; 51 


The Bones are uſuaily made of ſmall pieces 
of Box , containing in length abour 1 inch and 
of an inch, and in breadth about + of an 
inch , an4 in thicknefle neer -+ of an inch. One 
ſet of theſe Bones confiſteth of 5 pieces of Box, 
ind are graduated with Diagonal lines and fi- 
= » as you ſee here in the figure of them, 

a one of the 5 pieces there is o and 9, theo 
ting on one ſide of the Wood, and the gon 
theother ſide , another hath 1 and 8, the third 
2and+, the fourth 3 and 4 » and the fifth 4 and 


Fo 
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5. Now theſe five pieces of Box contain one 
Tabi= of Muriplication cut in pieces, kut ( 
few 2:e not ſufficient for uſe , for you cannot 
well have lefſe then ſix (ers of them, thatis ;o 
pieces, and ſo many are uſually made. 

For the placing of theſe Bones , when you 
uſe them, there 3 is a piece of Wood a- 
bout 4 inches 1n _ , and 2 inches in breadth, 
having 2 ledges of the ſame thicknefle with the 
Bones, on the thin ledge which is atthe end 
of this board , there is __ the nine Digits, 
I» 233, 4, 5» 6, 7, $9. This board 1s called a 
Tabular, becauſe we uf vally ſay when the Bones 
are laid thereon for any uſe , the Bones are Ta- 
bulated. See the figure thereot, 


I 


2 


——— — 


8 
4 


3 
.. 
3 
6 
7 


—_ _ 
4 - 
I\ 
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Now theſe Bones thus ordered and tabulated 
doth not onely give you the product of every 
ſingle Digit, multiplied by ir. {elt , or any one 
of the Pigirs, but the ſeveral produdts of all the 
oDigits together by every ot the 9 Digits, as 
if it were demanded how much 123456789 
will amount unto, being multiplicd by 6,in this 
Table it will be found to be 740749734 » for 
the produ&t of 9 multiplyed by 6 1s 54 » the faxl 
figure whereof rowards the right hand, viz.41S 
placed under the Diagonal line, and 5 being in 
the place of tens 1s placed above it, againe 8 
multiplied by 6 is 48,the firſt figure whereof to- 
wards the right hand, viz. 8 is placed under rg 
Diagonal line as in the other product, and rhele 
2 figures 5 in the upper part of the former pro- 
duct, and 8 in the lower part of this muſt be:ad- 
ded together , and being ſo they. make 13, 
therefore next unto 4 in he firſt product , 1ſct 
down 2 , and carry 1 to 4 the figure placed a» 
bove the Diagonal in this ſecond produds 
which together with the lower figure inthe 
next produQ, viz, 2, do make 7,for 4 and 1 that 
[carrid is 5, and 2 the figure under the Diagoy 
nal in the next product are 7, and (o the 2 f(t 


J figures of this product rowards the right hand 


ae 734, in like manner muſt the figures remain= 
Ing between the Diagonals be added togerher, 
and their ſum if it amount not roten muſt be 
ſet down in his proper place , butif rhey make 
orexceedten, {et down the overplus, and car- 


ty theten in mind to che next figures berween 
A 2 che 
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the Diagonals as in the laſt produtt ; '$o like. 
wiſc in that which followes 4 and 6 the fivures 
berween the Diagonals being ten, I ſet down a 
Cypher, and'carry- one'tso the next figures, which 
are 3ando, now 3 aild 1 that I carried is 4, and 
4 arid os 4 ſtill; and therefore next to the Cy. £| 
pher I ſer down 4 in the paper ; the figtres in 
the next Diagonal are 3 and 4, that is 7, where- 
fore-Þfer down 7 in the paper, the next are: 
2ad-'$ thatis 10, therefore I fet down o inthe 
paper and carry 1 , the nextare 1 and 2 which 
with't that I carried make 4, therefore [ ſet 
down 4 in the paper » the laſt are 1 and 6 which | 
make 7 and fo at laſt the whole produt of 
r23456789 multiplied by 6 15/7 4074073 4. 
" Now as the multiplication! Table thns order- 
eadorhsivetthe product of all the 9 digits pla- | 
c&d. orderly by every of the 9 digits, fo being 
cutin pjeces or flips, and having many of them 
 thade in Paſt-board or Wood, any other {um 
ly be placed 6n the Tabular , and the ſeve- 
Hd thereof by every of the 9g digits will 
Befound 1n the-like manner-; thus 1t it were 


vy-of. the'g digits, placing -the ſlips with theſe 

gnres on 'the top orderly , as they -are in the 
fame, the produtt of 5767 by 3 will be found 
to be 17 zor , the produd thereof by $ is 462 36, 
and - ſo for+ any- other as 'in the annexed 


got th to multiply this number 59767 by eve- 


Scheame, | 
& . wi 


Allo 
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: [JS 5767 
2 [624.3474] 11,534 
3 [ACATRRH) 1730: 
4 4 242 23068 
5 LS. 64 28835 
6 [/o/zZ S h.| 34602 
7 1+ 40369 
8s [oY .49136 
9 1,5 ®4| 51903 


Alſo it it were required ro multiply 5967 by 


749, the product of 5767 by 


715 40269) and theſe 
products being {ct 
down and added t9- 
gether, as inordina- 


ry Mulciplication,the 
product of 5767 mul- 


tiplied by 749 will be 
4319483zas by the 0- 


peration in the mar- 


ginc it doth appcar. 
RK 


9 1s 51903y andthe 


I product thereof by 4 is 23068,and the product by 


5767 
749 


51903 
23068 


40369 
4319483 


M—_ 


—pm— — 


3 
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”; 


4-4 34% | 51907 


SARI ga andagt(popdaodecatys 
Ot Diviſion by the Rods. | 


Er it be required to divide 42 r04$2 by 5767” | 
rlacing this Diviſor on the Tabulat, as } 
was direfted for Multiplication, the pro- 
dts of your Diviſor by every of the 9 Digits 
is given you , and may be dedutted from the 
Dividend, as hath been already ſhewed pag. 
55, andaccording to the rules there delivered, 
I ask how often 1s 5767 in 43194, andthe au- | 
{wer by my Table is 7 times, and mo 


oa 
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[ſubtra&t 40369 the product of 5767 by 7 from 
43194» and there reſts 2825, which with the 
next figure in the Dividend, vis, 8, is 28258, in 
which 1 find 5767 to be contained 4 times, and 
therefore I ſubtract 2 3068 the produtt of 576 

by 4 from 28 258, aid there reſts 5190 , which 
with the next figure in the Dividend, vi. 3, is 
51993 in which I find 5767 tobe contained 9g 


Dividend Duotient 
Diviſor 5767.)43 1948 3(749 
40369 Sabt. 


0 28258 Remaine 
23068  Snabt, 


5190 3 Remaine 
51903 Subt. 


oO C000 Remaine 


times, and therefore I ſubtra& 51903 the pro- 
duCt of 5757 by 99 from 51903 the remaining f- 
go of the Dividend, and there reſteth no- 
thing, and therefore the quoticut is 749 , as by 
the opcration it doth appear. 

And thus may you doe with any other ſum 
(having a competent number of Bones or Rods 
ready for the work) without any charge to the 
memory , which in other wayes cannot be a- 
voided, and by xeaſou of which many mi- 
ſtakes may happen, which are in this prevent- 
ed. Alſo by the Bones there is this commodity, 

R 4 that 
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that when it is doubtfull what figure to (et jn 
the Quotient, 'the Bones will: certainly. dire4 
you, ſo that you canuot poſhbly miſtake. 

Theſe Rods or Bones (as they are common- 
ly called) are of excellent uſe in extrafting the 
Square and Cube Roots, but that being alrez- 
dy taught in the firft Part, I ſhall nor here jn- 
{crt it again , for he that can extract the Square 
and Cube Roots any way , cannot be jgng. 
rant to effe&t the fame by the Bones , if he can 
multiply anddivide by them. 

Having done with the four Species of Arith- 
metick in this Inſtrumental way , I ſhaygld now 
proceed to the Golden Rule of three , Þd con- 
ſcquently to the other Rules of Arithmetic! 
but having in the former Parts of this Book 
performed that already both in whole numb:;s, 
Fractions, and Decimals, I ſhall onely give vou 
an Example inthe moſt neceſſary Rules, and {v 
conclude, 
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a OS DAARARZARS 


Example in the Rule of 
t Three Direct. 


Oe F 37 Ells and a halfe of linnen cloth , coſt 24 bi. 
| þ s. 9d. what ſhall 183 Ells and an halfe coſt 2 


1- Firſt, ſet down your 237 Ells , then if you look 
w | inyour Scale for your halte Ell, you ſhallfind 
- F it to ſtand againſt 500 in the Scale of ro0c, 


-, 8 which 500 may be called 5 onely , for the two 
k FF Cyphers may be omitted. Then ſer down your 
» 241, and for your 7 s. ſet down 3 decads, which 


T 1s6 5. and look jn your Scale for the Decimal of 

F 1 5. 94,, Which you ſhall find to be 875 ; Laſt- 
ly, ſerdown your 183 Ells, and for your half 
Ell fer down 5 as betore, fo will your numbers 
{tand thus, 


Ells li, Els 
If 37.5 coſt 24.3 $7 5 what 183.5 
1935 


I2193J753 


731625 
1951000 


243975 
447510625 375 


250 Iſtramenta Arithmetuks 


(—_ 


(119 11. 65. 84.2 g.;tt 


Your numbers thus taken out of your Scalc 
and placed as here youſee, if you multiply the 
ſecond and third together , you ſhall find the 
produtt of that multiplication to be 4475410625, 
which divided by the firſt number 37,5, giveth 
in the Quotient 119,3361 , which is 119 ponnds, 

3 
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3 decads, or 6 ſhillings, and 361, which reduced 
by the Scale giveth 8 pence 2 farthings, and 
ſomething morc. 


PPDPD DP DDPPDP 


Example inthe Ru'e of 
Three Reverle. 


F when the price of the Quarter of Wheat ts 1 i, 

5 5. 6d, the penny white loafe ſhall weigh 12 ounces 
16 peny weight , 1 demand what the penny white loaf 
ſhall weigh, when the price of the Quarter of Wheat 
© 75,64? 


If you place your numbers according to the 
_ the Queſtion , they will ſtand as fol- 
OWetrn, 


a 4 Ou. pw. fo a 
I —5—6——12—16——-7—6 


But beins taken out of the Scales of Money 
and Iroy Weight , they will ſtand thus, 


1,275 be 
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an” 


F(2 , OHKCES s, 
1.275; I 2.8 — 375 
IT 2,8 | POE 
{10200 e373 )x 6.3 40.0445 
<4 I5OO onnces pw. 
2.6. 8 I320 43 — 105% 
16.3200 1125 
1950 
IS75 


73 


Here if you multiply 1.275 whichis the De- 
cimal of 1 /, 55. 64d, by 12.8, which is the De- 
cimal of 12 ounces 16 penny weight, you ſball 
find the produtt of har multiplication to be 
16.3200, which being divided by .375 , which 
isthe Decimal of 7s. 6 4, the Quotient will be 
42.5 » Which 1s the Decimal of 43 ounces, 10 
penny weight 3 grains, and ſo much ought the 

nny White loate to weigh, when the quarter of 
Wheat iS {old for 7 5. 6 4. 


Example 
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SSIS SSS BRPSSES 


Example in theDouble 
Rule of Three. 


TF 24 yards of ſtaffe of three quarters broad coſt 
4li. 145. what ſhall 228 yards of the ſame ſtuff- 


coſt being 5 quarters broad, 


It youplace your numbers according tothe 
direCtions of this Rule, they will ſtand thus, 


, yards quarters Ii, xs yards 7 


If 24 of 3 coſt 4 14 what ſhall 328-coſt of 5 


Bur if you take your traction numbers; out of 
their proper Scales, they will ſtand'thus, 


yaras quarters li, yards quarters 
Moo 3 <—— 4 


3 4-7 
72 2296 ' 
1313 : 
15416 
3 


7708.00 
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72) 7708000 (107.055 


TS or 

508 li, & 

W— IO07 —I—TI 
304. 
400 


360 
40 0 


360 
40 


Firſt,multiply the two firſt numbers,as 24 and 
3 together, they make 72 for Diviſor , then 
multiply 4.7, which is the Decimal of 4 7. 14 5. 
by 328, and the produtt is 15416, which again 
multiplied by 5 the laſt number , giveth 77080, 
unto this produdt » {that there may be a com- 
petent number of figures in the quotient,) I add 
two Cyphers,making it 7708000, whichl divide 
by 72, and the quotient is 107.055 , Which is 
197 1. 15, 14, and ſo much is 328 yards of ſtuffe 
worth, being 5 quarters broad, 


Example 
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SESELIAS SES SR97 


Example in Barter. 


; Jaw e Merchants having two ſeveral commodities 
are willing to barter or exchanvoc the one with the 
the other, The one hath Indigo which he will 
ſell at 4 s. the pound , for ready money , but in Bar- 
ter he will have 4. 94d, the ponnd , the other Mey- 
chat hath Kerſies , which for ready money he will ſell 
for 3 5. 64, theyard, Now the Queſtion us at what 
price he muſt rate his Kerſies in Barter to equallize 
theg d. advance upon the pound of Indigo, 


The tenor of the Queſtion is this, 


If 4 5. in Barter require g d, what ſhall } 5. 64d, re« 


quire ? 
Your numbers placed will ſtand thus, 


F, d, 5, d. 
- mma non... 


But beins taken out of your Scale th il 
Fir =_ your Scale they wi 


Decad 4 
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7: Poems: d. % 


GY 2 cue, 7 5 ennnieen—_—_—_ 77> 
A. +, 

'-1$75 

2625 

T3 


2) .656[|2 5(.328 


| — — nd 


65 
4 


— — 


I 6 


_ then by the Rule of three Dire& , it : 


decads or 4s. 11 Barter require . 375 , which is 
the Decimal of 9 4. what ſhall 1.75 require? 
which is the Decimal of 3 5. 64. 

Firſt, multiply. 375 by: 1.75 3 the produtt 1s 
«65625, (biit being it isa fraftion I cur off the 
two laſt fignres becauſe we: require onely three 

ures in the Quotient, which divided by 2 
givcthin the Quotient .328, which is the De- 
gumal of 7 d. 39, this7 4.3 q.. added to his'3 s. 
6dmaketh 4fhillings 1 penny 2 farthings, and 
fo much ought he to rate his Kerſies ar by the 
yard1n Barter toſave himſelte harmleſle. 


Examplz 
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MET 
Example in Fellowſhip. 
T Hree perſons A, B, and C bought 4000 ſheep, 


which coſt 433 li.6 5. 84, of which money 
A paid 2031, Bpaid 165 li. 15 5, $4. and 
C paid 1141, 11 5. 


Firſt ſay by the Rule of three Dire 


1 If 4837. 6s. 84. buy 4000 ſheep, how ma- 
iy ſheep ſhall 203 /.(which is A ſhare}buy ? eAn- 
[ner 1680, 


2 Say, if 483 1. 65. $4, buy 400 ſheep, how 
many ſheep ſhall 165 /. 15s. $84, (which is B 
bare) buy > Anſwer 1372» 


2 Say again, if 4831.65, 84. buy 4000 ſheep 
bow manv- ſheep ſhall 1147. 11 s. ( which is B 
lare)buy 2 eAnſwer 948. | 


Your numbers being taken our of your Scale, 
fnocced as followeth, 


Firſt 
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Firſt for A. 


HH. ſheep li. 
; Jf 483.3333 b#y 4000 what 203 
4000 


812006 


433.3333) 8120000000 (1680 


—————— mer rernnnnn— 


4833333 
32866670 


28999998 
38666720 


38666664 
00000560 


Secondly for B, 


+ . ſheep li, 
483.3333 — 4000 —— 165.7833 
4000 


—__ 


6631332000 


483-3333 
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483.3333)66 3133 2000(1372 


4333333 
17979990 _ 


I4499999 
34800010 


33333332 
9666790 


———_—— ——w_——tld _—— __—— 


9666666 
I 2 4 


Thirdly for C. 


li. ſheep li, 
483.3333 4000 114.35 _ 
4000 


Emmy nA 


45 $200,909 


483-3333)45 82000000 (948 


000 
000 43499997 
| 23200030 


——  — ___— C— ———— 


19333332 
3333 | 38666980 


——————— 


38666664 
316 
S 2 The 
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- - The manner of work. 


r For A multiply< 203 /. (which was A ſhare 
by 4000, (which\1s the number of ſheep bought, 
and the produt is 812000 , which numhe 
ſhould be divided'by-483:3 333 , but being iti 
grexter then 811000, 1 therefore adde four C 
phers thereto, that I may have four figures 
the quotient, and it makes $1 20000900, 1whic 
divided 'by 48743323, giveth in the quotic 
1680, and ſo many ſhcep belong to A. 


2 For B, multiply 165.7833 (which 1s theD( 
cimal of B ſhare) by 4000, (the number of ſheeÞ8 
bought) and it produceth | 66313 32co0 , whid 
divided by 483.3333 giveth in the quotiet 
I 372, andſo many ſheep belongs to B, 


- 3.Fot C, multiply 11 4.55 » (which istheDt 
cimal of C ſhare, ) by 4909, ( the number @ 
ſheep bought, ) it produceth 45820000 , whid 
number ſhould be divided by 483.3233, b k 
being it is not large enough to.give figures 
nough tn the quorient , Y therefore adde ty 
Cyphers making it 458 200cooo , which divid 
by 482.3232, giveth in the quotient 948) 

o many ſheep onght C to have. 

Now for proof, if yol add the A | 1680 
number of ſheep that A, Band C B | 1372 Y& 
ſhould(everally have,you ſhal find C | 948} 
them in all to make 4000, which "1 4000 
demonſtrates the work to be truce, 


* 
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MASSEDSSASSSS 
gh, Examplesin Lofle and 
gi Gain. 


res | 
whic 
otic 


Fore yard of Stuffe coſt 65. 84, and I ſell the ſame 
again for8s. 64. what ſhall I gain in laying out 
001, upon ſuch commodity ? 


eD4 Take the difference between the price that 


{eFjour commodity coſt , and the price for which 
oh; Mou (cll ir, thatis , inthis Example, the diffe- 


od, then ſay by the Rule of Three Dire, 


DA If 6s. 84. gain 15. 10 d, what will 100 4. 
m1n 2 


&. If you place yonr numbers according to the 
2 8 . 

"; {\ule of T hree Direct, as they are here giveny 
2 bey will ſtand thus, 


Wo | s, d, T 3 li. 


| 
| 6 $8 ——- T IO IO00 


0 But being taken out of your Scal2 and pla« 
; &d, they will (ſtand as tolloweth, 
"1 a S 3 +3333 


a. 
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= ; i h. 
63333 —— 42 5 —— 1% 

100 


.3333)42500|00(127.5 


3333 
9170 


———— 


6666 
25040 


$3331 
I709g90 


I6665 
425 


Your numbers being placed , multiply 4:5 
which is the decimall of 1 5s. 104, by 1004, 
and the Produtt is 42500, towhich I addtiwo 
Cyphers (that I may have a-tompetent number 
of figures in the quotient)and it makes 42500 0c, 
which divided by .3333 the decimall of 6 5. $4. 
poet in the quotient 127.5 , Which is 127 /4. 5 
vers or 10s, fothere is 27 4.105, gained in lay- 
ing out of 100 /, 

: will here prove this Queſtion by the con- 
yerſe. 

; If one yard of Stuffe which is ſold for $ 6 d, 

| LNCIC 
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there wag-gained 27 /. 10 5. in laying outof roo 
j;, I demand what the (aid ſtu! colt a yard at 


te firſt hand ? | 
+ Adde 100 (5, and 27 b. 10s. together, and 
they make 127 55. 105, Then ſay by the Rule of 


Three Direct, 


Tf 1277. 105. give 1007. what ſhall 85.64, 
ave ? 


Take your numbers out of your Scale and 
place them as here you (ce. 


li, hi, s. 
If 127.5 give 100 what .q25 


127.5) 42 5 ©010(3333 


Here if you multiply 425 , which is theDe- 
cimal of 8's. 64. by 100, you ſhall have 425003 
to which if you adde a &ypher , you make it 
425000, this number being divided by 127.5, 
which is the Decimal of 127 /. 10 5, giveth in the 
quonient 2333,and if you had added more Cy- 
phers to the Dividend , you ſhould have had 

S 4 more 
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more- threes in the quotient , and noVther 6. 
gures , bur theſe four threes are enongh, ang 
4rea decimal tration repreſenting 6 s. 8 d. ang 
f much did rthe-yard of Stuffe coſt arthe firf 
hand. TE 


$32222322892 

Examples in Lofleand Gain 
upon. Time wrought by 
the... Double Rule of 
S—_— 


]F one Ell of Lockeram, coft me 2.5. 8 a. ready mi- 

zey, and 1 ſell the ſame again for2 5, 104, the 
Ell tobe paid at the expiration of three moneths, | 
demand what T ſhall gainin 12 moneths, laying ont 
Io0/, upon that commodity, 


"This and-ſuch like Queſtions, although they 
-may:be wrought: by the Rule of three Dire, 
"artwo opcrations ," yet they are beſt performed 
- by the Double Rule: of - om compounded of 
five numbers; wherctore the Queſtion may bc 
"thus ſtated. ' | Fo 

- "If 28.8 4. in three moneths, gain 2 d, what 
ſhall 100 /7, gain in 13 moneths> + © f 


265 
M you rake your numbers our of your Scale, 

and Z You them according as was dire&ed in the 
firſt part of this Book , you you ſhall find them 

.to ſtand thus, 
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If 1.333in 3 gain,$3 what ſhall 100 painix 12 
3 IO0O 


—— — 


3999 8300 
I 2 


16600 
8300 


3999) 99 600(x; fere 


7998 
I9620 


19995 
375 


Your numbers being placed according to the 
tenor of the Queſtion, it you multiply 1.2 23 
which is the Decimal of 2s. 8 4. by 3 moneths, 
the produtt will be 2999, which muſt be your 
Diviſor , then multiply .83 which is the Deci- 
mal of 24, by 1004, and it makes 8300, that 

| again 
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again mnltiplied by 12 moneths, giveth toric 
produCtt 99600 for your Dividend » Wherefore 
if you divide gg600 by 2999, it will give you in 
the quotient 25 almoſt, which is 25 /s, for the 
Decimal fraftion remaining is ſo ſmall that it 
wanteth not neer a farthins of 25 /:, and there- 
fore wecall it 25 {, & ſoit isexattly,as you may 
rric, if you reduce all the numbers to their leaſt 


denominattons , and work as is before taught 
in Yulgar eArithmetick, 


. Twill prove this Queſtion by the converſe. 


If one EH of Lockeram coſt me 2.5. 3 4. ready mg- 
ney, for what price ſhall I ſell the ſame again to þ: 
paid at the end of thr ce moxeths. $9 that I may gain 
25 li,in100 li, for 12 moneths ? 


Say by the Rule of Three Dire, 


If 1001, in 12 moneths gain 25 li. what ſhall 2 5. 
8 d. gain in 3 moneths ? 


If you take your numbers out of your Scale 
and placethem according to the Double Rule 
of Three, they will ſtand as tolloweth, 
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w 
li, | s, 09, 
IO00 — 12 —=25 — 1,333 —— 3 
I 2 | 25 
200 6665 
IOO 2666 
1200 33325 
3 
1200) 9997 5(.83 
9600 
397$S 
3600 
373 


Your numbers being thus placed, if you 
multiplic 100 5, by x2 moneths, you ſhall find 
the produtt to be 1260 , which is your Diviſor. 
Then multiply 25 4. by 1.333 , which is the De- 
cimal of 2 5. 8d. and the produd thereof wilt 
be 33325, which multiplie again by 3, aud 
the produtt will be 99975 for your Dividend, 
this 99975 divided by 1200 , giveth in the 
quotient .83, which is the Decal af 2 d, which 
24.added to 2s. 84. the price which the Ell of 
Lockeram coſt , giveth 2 s. 104. and at that 
price muſt you {ell the ſame at 3 moneths 
| | [1Me 
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time ſo that you may gain 25 /. inthe 100 /i, in 
x12 moneths. 

I might further proceed to ſhew you Exam- 
ples in divers other Rules ; As in Alligation, Po- 
ſition, &c. but thoſe Rules being already hand- 
led inthe Firſt Part of this Book, it will be 
eaſie to apply them to the Scales, And (asI 
intimated at the beginning of this Third Part;) 
that although I have onely made choice of the 
-i-ht Scales there mentioned and deſcribed. yet 
it was caſte to contrive Scales for the Coins 
Weights, and Meaſures of other Countries , and 
not only ſo, but when the value of the Money, 
Weight, or Meaſure of one Countrey , and 
the Money, Weight, or Meaſure of another 
Countrey 1s known, its caſte to contrive two 
Scales , which facing one another , ſhall imme- 
diately tel! you how many pounds in one place 
ſhall be equal to ſo many Crowns , or other 
Coin in another place, but this I do onely inti- 
timate, that ſuch as are deſirous, may fit them- 
ſelves with Scales an{werable to their moſt ne- 
ceſlary occalions, And thus ſhall I conclude 
this Third Part, referring ſome things neceſſa- 
ry to fuch a work; to the Appendix tollowing, 


An 


An Appendhx. 


Section I. ; 


Of Exchange of the Coins, Weights, and Meaſures of 
of one Countrey, with the Coins, Weights and Mea- 
ſures of another Countrey. 


ZAXgO performe this Work » there is 

I EW nothing required more then 
the-Golden Rule, it firſt the 
Rate or Proportion þetween 
the Coins, Weights, and Mea- 
ſures of any two Countries 
be known which is beſt obtain- 
ed by experience , rather then taken upon truſt, 
all that in this place I ſhall do, is 'onely to in- 
ſtru& the ingenious in the manner of Work,and 
makeulſe of ſuch Rates or Proportions as I find 
{et down. by Mr. Lewis Reberts Merchant , in his 
Map of Commerce, 


| Dneſtion 1. 
How many Riders ( cach Rider containing 
If, 


, 
oo wt F 
i - af 6 
4 « '? 
P 


5 
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17, 1s, 24, 2 4.Setrling) ſhall I reccivefor 251 
L. 65. 4d, 29, Sterling ? 


Facit 237 Riders. 
Z 8 A Rider li, s.d, 
Tf I I 25 give. 1 how many Riders ſhall 251 645 


give ? 


Here it you reduce your numbers to their 
; leaſt Denominations, or ſet them down in De- 
cimals, and mnltiplie and divide according to 
the Golden Rule, youſhall find in your quott- 
ent 237, and ſo many Riders oughtto be recet- 
' ved for 2517, 65, 44. 24. Sterling. 


Oneſtion 2. 


How many French Crowns (each French Crown 
being valued at 6 s. Sterling,) ſhall Irecerve for 492 
ti. 18 5. Sterling ? 


Facit 1643 French Crowns. 


" B We ff — hs: 
If 6 give 1 what ſhall 492 18 give 


Multiplic and divide according to the Golden 
Rule, and you ſhall have in your quotient 1643, 
and ſo many French Crowns are to be received 
for 492 li, 18 5. Sterling, 


Oneft, 


- Appen 18. 
Dneſtion 3. 


A Merchant dclivercd at Paris 1643 Crowns 
of 65. Sterling the piece , how many pounds 
Sterling oughtto be reccived at Londen ? 


Anſwer 492 li. 185. Sterling 


Crown s, Crow. 
If 1 pive 6 what ſhall 1643 give? 


Multiply and divide, and you ſhall have in 
'your quotient 492 /. 18 5. and ſo much Sterling 
Money ought to he delivered at Loydon for 1643 
French Crowns of 6 s. the Crown Sterling. 


Dueſtion 4. 


If 3 yards at London , be 4 Ells at Antwerye, 
how many yards at London make 84 Ells at Ant- 
werpe ? 


Ells Antwerp yards Lodon Ells Ant. 
4 =" no OY 


Facit 63. 


And ſo many yards at Loxdon, are equal to 
84 Ells at eAmtwerp, 


Aweſtion 5, 


How many jards of London make 27 Ells of Ant- 
werpe 


272 Appentix. 
werpe, when 100 Ells of Antwerpe make 60 Ell, 


of Lions, and 20 Ells of Lions make 25 pards of 
London ? 


The fir ſt work, 


Ells Lions yards London Ells Lions 
20 9 rio fo 
6 0 


I 5 clo 
75 facit 75 


That is 75 yards of Loxdsn js equal to 160 Ells 
of Antwerp. 


T he ſecond Work, 


Ells Antwerp Yards Lon, Ells Antwerp 
I00 ——— 75 —— 27 


27 
325 


150 
val etl yards of London 


2 0125 factt 20,25 


Dueftion 6, 


If r00 li, Sterling be 1041. Gs, 4 d; Flemiſh what 
i one pound Sterling worth ? 


He 
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li. Sterl. lis 5. 4. th. Sterl, 
100 —— I 3 4—6—4 ——=1 
20 


gry 
I2 


$3732 
26864 
32236 


Facit 32.2 pence. of a peny. 


Duet. 7. 


How many Ells of Frankford make 423 Ells of 
Vienna in Auſtria, when 35 Ells of Vienna make 
24 4t Lions; 3 Ells of Lions, 5 Ellsof Antwerp, 
md 109 Ells of Antwerp, 125 Ells at Frankford, 


Firſt Work, 


Ells Ant, Ells Frank, Ells Ant; : & 
EP <nnans: 3 IN coming ” 


3 


—_— — 


625 


ALS” 


Facit 6.25 or 6 Ells and a quaxter of Frankford 
equal ro 3 Ells of Lows . 


Second 


dxpendix, 
Second Work, 


Ell: Liows Els pk, Ells Lions 
3 a= 6.2 f'—_— 24 


3)1 50,00(50. 


\S) 
O 


Pacit 50 Ells of Franfoe, cual to 35 Ells of 


F e774, 


Ells View. @Ells Frank, FllView. 


© > Gone FO nn 42.2 


h.—_—_— 


—_ x 2.5 © (60.35 2112.50 
210 
125 


OO EEE 


TOS 
2 00 


273... 


pt © ET 
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PFacit 60.35 or 6 ,* Ellisof Frankford, cquatto 
25 Ells of Vieuna , | 


Thus have I given you 4 few Examples of 
Exchanges, I will now inſert ſome few 


Tables derived from Mr. Lewis Roberts his 
Map of commerce aforeſaid , of the truth 
of which, I am not a competent Judges 
but ſhall leave that to the ſcrutiny of ſuch 
as have occaſion to trade into forreign 
Countries, 


UC ——— 
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| 1276 


— 
— 


—_— — 


— 


ATable ſhewing what one pound of Air. 
' duposs Weight at London, maketh in diyers 
eminent Cuties and, other re- 


markable places, 


One pound 
of Avoir- 
dupois 
Syeioht at 
London, 

| makes At 


3 Aflcwerpe 


Amſterdam 
Abbeville 
Ancona 
Avisnon 
Burdeaux 
Burgoyne 

| ollon 
ridoes 
x Calabria 
Callais 
Conſtanti- 2 
noplec, 
Deepe 
| Danſick 
; Ferrara 
'/orence 
t -Janders in 
general, C 
(Geneya 


— __—_— 


Ib. 


«9615 
9 
91 
1.282 
I.12 
91 
«91 
1.25 
-98 
1,3698 
1.07 
$474 
Loder; 
01 
1,16 


1.3333 
1.2382 


1,06 


»9345 


017- 


| 


| One portnd 


Appendix, 


of A VoIr- 
upois 
weight at 
London, 


Wakes at 


| I nin ſuttle 
Genoa $ 1.4285 oroſſe 
Hamburg .92 
= «95 
Lixborne.8$1 


1.07 common weight 
nor .98 filke weight 
-9 cuſtomers weight 
\Leghortza, $3333 . 
lan, 1.4285 
Miri 3333 
| Norimhersg .88 
5 Naples, 1.4084 
aris, 


lacentia,r.3998 
Rotchell, r.12 
Rome, I +27 V; 
875 by Vicont 
Rovang | .9017 common wcight 
Sivill, 1.08 
Tholouſa, r.12 
Turin, 1.2195 
21.5625 ſuttle 
$4 -9433 groſl> 
G13 


Venetia, 
Vienna 


} 


| 


T 3 


The | 
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The uſe of the preceding Table. 


How much weight at Bollonia, will 655 l, Awoir- 
dupois make ? © | 


Look in the Table for Bollonia, and right a- 
gainſt it you ſhall find 1.25 , which ſheweth thar 
one pound Avoirdupois at London is equal to 


I. 25 1, at Botlonia, Therefore {ay by the Rule of 
Three: 


If 1 1. Avoirdupois give 1.25 /. at Bollonia, 
whar ſhall 655 /i. Avoirdupois give? Anſwer 
818.75. As by the operation following doth ap- 
pear. 


wi 


ee ee es A... © 3 


... Appeix,  ©*©*0279 


h————_— 
— 


ATable ſhewing what one pound Weight 


in divers forreign Cities , and remarkable 


places, maketh at Londonof An 


voirduposs Weight, 
/ 
C A Ntwerpe ) \ x 4 
Amſterdam £. 23821 
Abbeville Þ I » ©0989 
ncona Sq »73 
Avignon - K . $928 
R Burdeaux | = x - 0g8g 
= { Burgoyne 8. 1. 0989 
0 | Bollonia © . 
z | Bridges K- 1 - 0204 
S$ |Calabria | < «72 
S 2 Callais a © 9345 
» [ Deepe - I . 098g 
dS | Danſick 2 . $62 
Ferrara 5 75 
Florence _ | . 78 
Flanders in 2 T $9433 
eneral, T 
” ng | E ak. 
| (vt:le | | 71 
Genoa 3 
L Srofle, MS oF 
T 4 Ham- 


| 


ſHamburg 
| Holland © 
[Lixporn 
comon weight 
wan « ſilke weight 
cuſtomweight 
Legshorne 
Millan 
Mirandola 
Narjmbergs 
Naples 
S [Part 
rague 
© > 2th 
| Roxchel 


Rome 


Ne 


One porund weight in 


by Vicont, 


> 
O 
- 

FUNDS 


comon weight 


—_ 


Tholouſa 
Turin 


| ſuttle, 
Venetia 
Ceroſle: 


| 
| Sivill 


Vienna * 
C 


| 


P 


makes at London of Ayoirdupois ys 


Appendix 


The uſe of the foregoing Table, 


In 7652 li. weight at Mirandola, how many 
pound Wright at Avoirdupois. 


Look inthe Table for cAirandsla , and righr 
' againſt it you ſhall ind .75 , which ſheweth thar 
one pound Avoirdupois is equal to 75 or 2 of a 
pound at 44irazdola , wheretore ſay by the Rule 
of Three. 


If r /, at Mirandola, gives .75 or 3 of a pound 
Amwoirdupois,what ſhall 7652 15.of Mirandola give? 
Azſwer 5739 as by the operation doth appear. 


li, 
I — 


7652 
7) 


38260 
53564 


) 739.00 


 H&-S>.. "200 


232 


Appendix, Iy 


| 


A Table reducing Engliſh Ells to the Mea- 
lures of divers forreign Cities and re= | 


markable places, 


FA Mſterdam 1.6949) 

Antwerp 1.6666 
Bridges I.64 
Arras 1.65 
Norimberg 1.74 
Colen 2.08 
Liſle 1.66 
Maſtrich I,57 
Frankford 2.9866 
Danſick 1.3833 
Vienna nay; 
Paris 95 

5 Rovan I.03 
Lions I.oi66%Aulns 


Callais I,57 


linnen 1.8 
| Venice — ge 


Lucques 2. B 
races 
Florence 2.04 


Millan 2.2 
Leghorn 2. 
Madera 

t {les C 


L 
o 
LY 
D 
| aw 
OO 
_ 
co 
@] 
= 
Ly 
W 
=> 
G 
UW 
D 
© 


 ſSivill 1.35 | 
LS Ln I, | 

S 1Caſtilla 1.287;Cy 

- Andoluzia I .2625 _ 
- |Granado 1.3625 

5 Genoa 4.8083 Palmes | 
= | —_— 55 7 | 
= 'Rome <6 
 |Barſelona 7125 ance 
S «Valentia 1.2125 ) 
The uſe of this Table. 
In 6:2 Ells at London, how many Braces at Flo- \ 


rence > 


Look in the Table for Florence » and right a- 
| gainſt it you ſhall find 2.045 which ſheweth that 
| one Ell at London 5 maketh ar Florence 2.04 Bra- 


| ces, Wherefore ſay by theRule of Three. 


— 


If one Ell at London , give 2.04 Braces at Flo- 
rence, how many Braces ſhall 632 Ells give? An- 
{wer 1289.28, as by the opctation following | 
doth appcar, | 

J 
| 


A ppenalix, 


be —— 


rezen Citics and re 
to Eng] 


[ATable reducing the Meaſutes of divers for 
markable places, ' 
iſh Ells, 


— 


Norimberg 
< Colen 
Liſle 
Maſtrich 
Frankford 
Danſick 
wy Vienna 
< ( Paris 

S )JRovan 
ELions 

| 27 Callais 


Oxne Ell at 


linnen 


Venice Clke 


Lucques 
Florence 

Sd | Millan 
{Leghorn 
(Madera Iles 


gp — ee 


makes at London 


GI — F__——_ en — — 


] 


285, 


—_— 


9681 } 


Sivill 


« -Sivill ? ( +7407 
4 Lisbone | Ry 
VI ZCaſtilia 5 7207 
| x JAndoluſia g= $7339 
| OE Granado | Z | 7339 
One Palm at Genoa > = 2 «2079 
I © oaragoſa + 1.8181 
h Rome = 17857 | 
Barſelona N 1.4035 
Valentia | o8247 
S J L 
The uſe of this Table. 


In $727 Braces at Leghorn, how many Ells 
Engliſh. 


Look in thc Table for Leghorn , and right a- 
[gainſt it you 8 ſhall find .5 > which ſhewerh that 
fone Brace at horn maketh at London . «5 OC 7 
lan Ell, wy ore fay by the Rule of Three. 


If one Brace at Leghorn give. 5 Ell at London, 
what ſhall 5727 Braces give > Anſwer 28635 , as 
by the work apcareth. 

I TT INT. 

| 3 

2863.5 | 
Section 


Ut 


Appenax. 


SeRion 2. 


Concerning Intereſt and Anmities, 


The firſe Table (being what one pound 
being forborn any number of years 
under 31 , will amount unto, ac- 
counting intereſt upon tereſt, after 
the rate of 6 per cent. 


16 per cent. |T'G per cen.) Gper cen. 
111,06 11 189829 21 3239956 
"2/1,1 236 121201219 22/3260353 
313>I9101 13/213292 23481975 
4\1,26247 74 2326090 24 404893 
511,33822 [1512329655 25 (4129187 


141851 |16/2,54035 (264554938 
1,50363 17|2:69277 |2 27 4582234. 
1,59384 18/2205433 8 5,11168 
160947 (19/3-02559 [29 '5,41838 

2013,207I3 130. 5574349 


The 
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The firſt Column of this Table having 7 at ' 
the top thereof, beginning at 1,and ſo proceeding 
to 30, fignifie years, aud the numbers in the 
next column an{wering thereuuto do ſhew 
what one pound is worth ,-being forborn any 
number. of years under 31, = Table is 
made according to this proportion. 


As roo toros, fois Ito 1,06 


and again, 


As 1co — 106 — 106 — 11236 


and thirdly, 


As 100 — 106 — 1.1236 — 1, 1910! 
Et ſic ad infinitum, 


The uſe of this Table. 


What 1361. 15,5. 6d, amount wnte , being forbors 
20 years, after the rate of 6 per cent. intereſt wporn 
emtereſt, 


Look in the Table for 2o years, and right a- 
gainſt itin the broader column , you ſhall find 
2,20713 ,- Which ſhews that one pound being 
forborn 20 years will be augmented to 3.20713. 
Then if you reduce your 136i. 15s. 64. 1nto 
a Decimal , either by the Tables in the Second 
Part, orby the Scales in the Third Part - = 

OOK» 
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Book, you ſhall find it tobe r 26:-775- Where- 
fore ſay by the Rule of Three Dire&. | 


If one pound being forborn 20 years. will be aug- 
mented to 3.20713, to how mach will 136.775 li. be 
augmented to in the ſame time. Anſwer, to 438 1s. 
13s. 14.14, as by the operation following doth 


IpPcCar. 


li, li, l. 
I 3.3 071 3 —_—_—z_— 


x 36.775 
1603565 
2 244991 
2244991 
I924278 
962139 
320713 
438.65 520575 
Or 


438 / 135.14,1 4. 


2 90 | ; " Appendtx, 


The Secind Table, ſheweth what one 
pound Anuaty mill amount unto,br- 
ang forborn any number of years un 
der 31, at 6 per cent. inte- 
reft upon my, the Annuaty be- 
wg to be paid yearly. 


V 
T(6 per cent. T'Gpar con.) '! T\6 per cen 
x| 1,00000 |x1114-97 164 $22/5999572 
2| 2-06000 [1211686994 2 43539326 
3] 3,18360 [1311888213 (23146-99582 
4| 437461 |14/21,01596 |24/52381557 
5| $963709 [15123527596 25154-06451 
6| 697531 [16|25967252 2 26|5 9315638 
7| 8,39383 I 28,21287 -A68:32810 
8] 9589746 $[30,90565 | $168, 52810 
911,49 131 19375999 p; 97363979 
10/13 18079 2013678559. z0179,05818 


The uſe of this Table. 


What will an eAnnuit yof aol. payable yearl ) 5 be 
Augment ed mito inl Jars, being all that rime forborn 
ac* 
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acconning intereſt upon imereſ# at 6 yer Cent per 


Annum. 


bs Loak inthe firſt column of the Tablc for r 2. 
years, and right egainſt jt inthe next Coltimn 

- you ſhall find 16,86994 , which ſhews that 1 /:. 
Annuity payable yearly, beins forborn 12 years 

N will amount unto 16.85994 , wherefore ſay by 
the Rule of Three Dire&, 


If one pound Annuity forbory 12 years give 16.8694 
what ſhall an Annuity of 201, a year give > being 
forborn the ſame term of 12 years ? Anſwer 337 l, 
. 74, 11d, 34.fert, asby the operation doth ap- 


£ | PCAar. 


1] — 6,469 9 4—— 20 
20 


3 37.39880 
or | 


$371. 74.11, 34: fere 


V 2 
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The third Table -[bemeth what one pand 
being forbor n any namber of years 
under 31 1s worth 11 ready mine) 

* rebatiag yearly, after the rate if 
6 per cent- mereſt upon mte- 


reſt. 
y6 per cent.ly 6 per cen. n.) Germ Ceh. 


a 3943396 |1 5526787 1294155 
2809996" |12.3496989 2; 1277505 
3.839619 132468839 {123þ261797 
4 5792093 14 4423-0 {24 1246978 
5747258 | -|x553417263 -|25þ232998 
6704960 [16,393646 [|26þ219810 | 
7665057 [173371364 ([27þ207367 
8 5627412 18350343 28 1195630 
' 95591898 [195330512 26] 184556 
2104555394 20313804 302174110 


- — — 
c—_ 


= 


The making of the Table. 
As — 106 —100 — .943 396 — 889996 


Appenatrs. 1293 
and again, 
As 106 — 100 —.v89996 — 839619 :-... 
Ee fic ad infinitum,\ \\ 


If 356i. be payable at the endof ſeven years, what 


' & it worth in ready money , diſc conn ing or rebating af- 


ter tho rateof 6 per cent. mtereſt upon intoreſt, 


'Look inthe Table for 7 yrars, and againſt it 


you ſhall find .665057 , being the ready mone 
"hich r'l. is af, 1 


yorth- payalild /ar'7 years end, 
wherefore ſay by the Rule of Three. 


If 11. in 7 years rebate or decreaſe to 665057, to 
what will-356 1. rebate or decreaſe tn the ſame time > 


 Anſwer*to r70 br. 5's. 1d. asby the operation 


doth:appear. 


i REO” 7 5057 —— zz 

256 
3990342 
3325285 


— 0 


170.2:5.4592 
OF 
1704, 55. 14. 


The 
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The fourth. Table ſbeweth the preſent 
worth of one pound Annuty, tocon- 
tinue any number of _ under 
31 , and payable yearly after the 
rate of 6 per Cent. mtereſt upon 
tereſt. 


TG per cent.l 16 per cen. T\G per cen. 


10,9; 39 |11] 7588687 |21|11,76405 
1,83339 {|12| $38384 [22/12404158 
31267391 [13] 885268 [23/[12,30337 
43246510 114] 9529498 |24/12355935 
514321236 [15] 9571324 25|12,78335 
6/4»91733 |16|10,10589 [26|13,00316 
5558238 [|19]10,47725 |27|13,0105 3 
$6,20979 |18|10,82760 [28 13340616 
9|6,8o16s 19/11,15811 {29'13,5907I 
10/7,36008 -[20|11,46992 20'r 3,76482 


I 
2 


The ule of the Table. 


What 5 the preſent Rent or Annuity of 25 bi, 


per annum worth payable yearly, for 21 years, 
ac- 


LIM 


' Appendix. 
acconnting intereſt upon intereſt at 6 per cent, 


Look inthe Table for 21 years , and righta- 
gainſt it you ſhall find 11,76407 , which is- the 
preſcnt worth of one ptnnd Annuity, for 21 
years, whercforc ſay by the Rule of Three, 


If an eAnmity of 1 1. yer annum for 21 years be 
worth 11,76 407 ready money , what is an eAnmity 
of 25 ti, perannum worth in ready money for the 
ſame time ? Anſwer 294 (i, 25. 0d. 19, as by 
the operation following doth appecat« 


I ron Þ 37 OOF en 5 
25 \ 
5882035 
23528014. 


29410175 
Or 
2941, 25,04, 1 q» 


The ffth inns ya what eAnnuity payable year- 

ly, one pound will purchaſe for any number of years 
rnder 21 , afier the TAte of 6 yer Cent, compound 
imereff, 


295 © 


z 6 per cent, *' T6 percent. T(6 per cen. 
- If$;06000 [11] .12679. 21108500 © 
- 2þ +54303 ! 2} .11926 22,*03304 

3]: +374TI _ [£3] 10297 _ 228127 
4] -28859 bs .107 58 24] 27 967 © 
5] £55759 t5| - 10296 _ [251197823 
© 6} 20336 16, «0g98g95 26]+07690 
7] e17913 - |17, -09544 [2727569 
8| ,16103 18] -09235 28] 07459 
"9| «14702  . [rg|'.08962 2907357 
10! ,13586 20] .08718 '30+07264 

The uſe of this Table. 


What Annuity t beg tn preſently and to continue 28 
Jears, payable at yearly payments, will 640 L. pur- 
chaſe, accounting componnd intereft after the rate of 6 
per cent, | 

Look in your Table for 28 years,a dright a- 
gainſt it in the next column you ſhall find 
07459, Which ſhews that one pound ready mo- 
ney will purchaſe an Annuity worth .07459, 
and tocontinue 28 years, wheretore ſay by the 
Rnle of Three. 

If one pound ready money , will purchaſe an Annuity worth 
«07459 ts continue 28zears , what aunty ſhal I purchaſe for 
the ſame time , paying 6401. ready money > Anſwer 47 l. 145. 
9d, as by the opcration dorh appear, 
| I ———07459 

C40 
298-3 6 
TEES 
47-7 : 7 69 
r 


O 
47 ! 145%. 94. 
FINIS, 


640 


